OCHOBbI 
TpeXMepHOH 
rpa(J)HKH h 


B Hame BpeMH CGI-o6pa3bi (ot cjiob 
Computer Graphics Imagery — H3o6- 
pajKeHne, coa^aniioe Ha KOMnbiOTepe) 
oKpyiKaiOT Hac noBceMecTHo: Ha TejieBH^e- 
HHH, b khho h flaace Ha cTpaHHpax ra3eT H 
/icypiiajioB. KoMnbioTepHaH rpa([)MKa npe- 
BpaTHJiacb H3 yaKoeiicuHaJibiioH oSnacTH 
HHTepeCOB yHCIIblX-ItOMIIblOTCpiUHICOB B 
P.CJIO, KOTOpOMy CTpeMHTCH nOCBHTHTb 
ce6a miio/Kcctbo Jiio^cit. Cpcf\n npo- 
rpaMMHbix KOMnneKCOB TpcxMcpiiOM rpa- 
(J)hkh, iipcAiiaaiiaHcimbix /pm paSoTbi Ha 
KOMnbioTepax rana PC, Jin,nnpyioinec Me- 
cto 3aHHMaeT 3D Studio MAX. 



B 3toh KHure bli npoHTeTe o tom, KaK co3A,aioTCH H3o6paHceHHH h aiiHMapHH 
b 3D Studio MAX 3.0. Oahhko nepeA TeM, KaK iienocpeACTBenno npHCiynHTB 
k paOoTe c nporpaMMOH, cneAyeT 03HaK0MHTbca c OaaoBbiMH h/ichmh h 
M eTOflaMH , JieiKamHMH b ochobc Tex CGI- open h H3o6pa>KeHHH, KOTopbie BaM 
npepcTOHT coapaBaTb. B pannou maBe paccMaTpHBaioTCH ochobhbic 
T epMHHBI H MCTOAbr KOMIIblOTepHOH rpa(|)HKH. HTaK, 3Ta TJiaBa COpepjKHT 
HH(J)opMapHK) no cjiepyiomHM TeMaM: 

• oOipee npepcTaBJieHne o TpexMepHoii rpacjiHKe; 

«« nepexop ot ABywepiion rpac[)HKH k TpexMepHoii; 

• npHiiputibi TpexMepHoii KOMnBioTepHOH rpac|)HKH. 

06 mee npeACTasjieHHe 
o TpexMepHoii rpa<J>Hice 

B caMOM Ha3BaHHH paccMaTpHBaeMoii oOnacra — «TpexMepiraH rpac|)HKa» — 
3ajiojKeHO yKaaaHue Ha to, hto HaM npepcTOHT hmctb peno c TpeMH 
npocTpaHCTBeHHMMH H3MepeHHHMH, npo^e roBopn, c nmpnHoii, bbicotoh h 
rjiySnHOH. OrjiHHHTecB BOKpyr: Bee, hto Bac OKpyneaeT, oOnapaeT TpeMH 

H3MepeHHHMH CTyjI, CTOJ1, JKHJIBie 3A,aHHH, npoMBinuieHHBie Kopnyca H 

pajKe Bame Teno. OpnaKO TepMHH "TpexMepnaa rpa(J)HKa» Bee nee hbjihctc'h 
HCK ajKeHHeM hcthhbi. Ha pejie TpexMepnan KOMnBioTepHaH rpacjiHKa HMeeT 
pejio Bcero jihoib c AByMepiibiMH npoeKpHHMH oOtcktob BOoSpancaeMoro 
TpexMepHoro Mupa. 

Hto6bi npoHJijnocTpnpoBaTB CKa3aHHoe, Boo6pa3HTe, hto b pyKax y Bac 
BnpeoKaMepa, c noMOipBio KOTopoii bbi CHHMaeTe od'beKTbi, pacnojioHceHHBie b 
KOMH aTe BOKpyr Bac. Korpa bo BpeMH cneMOK bbi n e pe m eipaeTecB no KOMHaTe, 
to b oOkckthb noiiapaioT pa3JinnHBie peajiBHBie TpexMepHBie oOneicTbi, ho 
npn BocnpoH3BeA;eHHH otchhtoh BHAeosanncn Ha SKpane TejieBH3opa SypyT 
BHpHbi Bcero jihuib nnocKHe ABy.viepiibie H3o6pa/KeiiHH. npepcTaBJiHiomHe 
co6oii 3anenaTJieHHBie o6pa3Bi Tex oOkcktob, KOTopbie bbi CHHMajiH 
HecKOJibKO MHHyT Ha3a p. Cpeira Ha 3Kpane bbiivihaht BnojiHe peajiBHO 
Ojiaropapn na/iHHHio hctohhhkob CBeTa, ecTecTBeHHoii pacpBerae Bcex 
odneKTOB h npHcyTCTBHio TeHeii, ripHAaiom,MX HsoOpancenHio mydniiy h 
A e/raioLunx ero BH3yajiBHO npaBponofloOHBiM, xoth oho h ocTaeTCH Bcero 
JIHUIB AByMepHBIM o6pa30M. 

B KOMnBioTepHOH rpac[)HKe o6T>eKTBi cyipecTByiOT jihuib b naMHTH 
KOMnBioTepa. Ohh He hmciot cJ)H3HnecKoii (|)opMbi — sto He 6ojiee neM 
coBOKynHOCTB m aTe.viaTHMecKHX ypaBHeHHH h ABHHceuHe sjieKTpoHOB b 
MHK pOCXeMaX. noCKOJIBKy o6T.eKTBI, O KOTOpBIX HpeT penb. He MOryT 
cyipecTBOBaTB BHe KOMnBioTepa, eAHiicTBei u ibiM cnocodoM yBHpeTB hx bo 
B een Kpace HBjmeTCH AoOaBJienne hobbix m aTe MaranecKHX ypaBHeHHH, 
OnHCBIBaiOmHX HCTOUHHKH CBeTa H CT>eMOUHBie KaMepBI. K CnaCTBIO flJIH Bac, 
nporpaMMHBiH KOMnjieKC 3D Studio MAX (nacTO Ha3BiBaeMBiH npocTO MAX) 
6epeT Ha cedn Bee 3a6oTBi o m aTe Mara recKon cTopoHe KOMnBioTepHOH 
rpa(|)HKH, ocTaBJiHH BaM CTopoHy TBopnecKyio. Ha puc. 1.1 noKa3aH bha 
3KpaHa nporpaMMBi 3D Studio MAX 3.0 nocjie 3arpy3KH npocToii TpexMepHoii 
cpeiibi. 




Phc. 1.1. Bma 3KpaHa 3D Studio MAX 3.0 nocjie 3arpy3KH npocTOM TpexMepHoii 

CUCIIbl 

HcnojiB30BaHHe nporpaMMbi, noAodnofi 3D Studio MAX. bo MHoroM cxo/pio co 
C teMKOH C nOMOipbK) BHp,eOKa.\iepbI KOMHaTbl, nOJIHOH CKOHCTpyupOBaHHbIX 
bbmh odbeKTOB. MAX no3BOJiHeT CMOfle/inpoBaTb KOMHaTy u ee co/tepjKHMoe c 
Hcnojib30BaHHeM pa3Hoo6pa3Hbix 6a30Bbix TpexMepHbix odbeicTOB, TaKux KaK 
KyObi, cx|)epbi, pHUHHApbi h KOHycbi, KOTopbie mojkho npocTO BbiOpaTb b 
cocTaBe HHCTpy.Mei rrapHH h ^oSaBHTb k cpeue. MAX TamKe npe/iocTaBJiHeT 
BaM HHCTpyMeHTBi , Heo6xop,HMbie pan peajiH3au;HH pa3Hoo6pa3Hbix mctoaob 
co3AaHHH donee cjiojkhbix oOucktob. 

Ilocjie Toro KaK MOfleau Bcex odbeirroB coa/iaiibi h aojijkhbim o6pa30M 
pa3MemeHbi b cocTaBe cueiibi, mojkho BbiSpaTb H3 ShOjihotckh jnodbie 
roTOBbie MaTepnajibi, Tonne KaK njiacTHK, AepeBO, KaMeHb h t. p,., h 
npHMeHHTb 3 th MaTepuajibi k oObeKTaM. Mojkho coauaTb h codc'TBeinibie 
MaTepuajibi, nojib3yHCb cpe,ztcTBaMH Pe^aKTopa MaTepnaxoB (Material Editor) 
3D Studio MAX 3.0. c no.MOLUbio KOTopbix mojkho ynpaBJiHTb upeTOM, 
rJIHHpeBHTOCTbK) H np03paHH0CTBK> HJIH flaJKe npHMeHHTb CKaHHpOBaHHbie 
(JjoTorpacJiHH hjih HapHCOBaHHbie H3o6pajKeHHH, HTodbi noBepxHOCTb odbeKTa 
BbirjiHfleaa u.vienuo TaK, KaK sto 6bijio aauy.viaHO. 

ripHMeHHB MaTepuajibi k odbeicTaM cueiibi, bbi MOJKeTe coauaTb 
BooSpajKaeMbie cbeMOHHbie KaMepbi, He pea odbeKTHBbi KOTopbix OypeT 
HadjHo^aTbCH BHpTyajibHbiii TpexMepHbiii .viup h npoHBBOuuTbCH cbeMKa 
HanojiHHiomHX ero odbeKTOB. 3a chct HacTpoiiKH napaMeTpoB BupTyanbiibix 
KaMep mojkho nojiyuHTb HinpoKoyrojibHyio naHopaMy cpeHbi hjih yKpynHHTb 

nJiaH CbeMKH, HTOflbl COCpeflOTOHHTb CBOe BHHMa- 




HHe Ha OTpejibiibix mcjikhx peTajiHX. yzjaHHoe pacnojiojKeHHe KaMep Bcerpa 
Be^eT k noBbimeHHK) Bbipa3HTejibHOCTH h peajiH3Ma cpeiibi. MAX 
no,zmepJKHBaeT MouejiH KaMep c HadopoM napaMeTpoB, CBOHCTBeHHbix 
HaCTOHDJ,HM ([)OTO- HJIH B HpeOKaMC pa.M , C nOMOIH,bK) KOTOpbIX MOJKHO 
Hadjiiopaib cueny hmchho b tom BH/je, KaKoii TpedyeTCH no 3aMbicjiy 
cpeHapna. 

Hto6bi c^ejiaTb cueny em,e dojiee peajiHCTHHHoii, mojkho podaBHTb b ee cocTaB 
HCTOHHHKH CBeTa. MAX n03B0JIHeT BKJHOHaTb B CU,eHV HCTOHHHKH CBeTa 
pa3JiHHHbix THnoB , a TaK>Ke HacTpaHBaTb napaMeTpbi 3 thx hctohhhkob, 
TaKHe KaK ubct hjih apKOCTb. ^ojijkhbim odpa30M pa3Mem,aH hctohhhkh CBeTa 
b cocTaBe cpeiibi, mojkho ynpaBJiHTb ocBerueHHeM odbercroB. 

Ilocjie Bcex 3 thx npHTOTOBJieHHH mojkho BpoxnyTb b cueny jkh3hb, 3acTaBHB 
ABHraTbCH oObeicTbi, hctohhhkh CBeTa h KaMepbi. Mojkho 3acTaBHTb odbeKTbi 
riepeMeojaTbCH hhcto MexaHHHecKH, a mojkho npnparb hx pBHacei ihh.m 
ripupopiiyio ecTecTBeHHOCTb. Mojkho thkjkc Bocnojib30BaTbCH .vieTopaMH, 
3aHMCTB OB aHHbIMH H3 KHHOnpOHSBOUCTBH, HTOdbl nepepaTb CpepCTBaMH 
aHHMapHH HCTOpHK) C HeKOTOpbIM CIOJKeTOM HJIH npOCTO COBpaTb HeHTO 
opHTHHajibHoe h HHTepecHoe . 

B 3aKJiioHeHHe bbi MOJKeTe BbinojiHHTb BH3yajiH3aii;Hio hhhmhuhh h 
3acJ)HKCHpoBaTb pe3yjibTaT Ha BHpeoneHTe hjih b (|)opMe uHtJjpoBoro cjianjia 
BHAeoAaHHbix, hto no3BOJiHT npocMOTpeTb Bee b totobom Bnpe ot Han ana po 
KOHpa h nopenHTbCH cbohm TBopeHHeM c ppyrHMH. Hcnojib3yn 3D Studio 
MAX, Bbi MOJKeTe CMopejinpoBaTb npaKTHHecKH modbie odbeiiTbi, KaKHe 
TOJIbKO MOJKHO BOo6pa3HTb, a 3aTeM npHMeHHTb 3TH pe3yjibTaTbi KaK 
npoMejKyTOHHbie, BbicTpanBaH cueny 3a cueHoii b 3aMeHaTejibHyio arioneio, 
hjih pjia Jiiodbix ppyriix uenen. HeT ripepenoB TeM bo3mojkhocthm, KOTopbie 
OTKpbiB aioTCH rrepep bbmh npu Hcnojib30BaHHH MAX. 


IlepexoA ot AByMepHOH rpac|>HKH k 
TpeXMepHOH 

PadoTa c MAX MOJKeT noKa3aTbca 3 aT pyu n mt en b n 0 ii , ecjiH He OB.iapeTb 
UOCTaTOHHO TBeppO 3HaHHeM npHHUHnOB H TeopeTHHeCKHX OCHOB. 
peajiH30BaHHbix b stom nporpaMMHOM KOMnjieKce. Xoth HTeHHe TeopHH h He 
ctojib HHTepecHO , KaK JKHBan padoTa c MAX, ho ecjiH bbi paadepeTecb c 
Teopueii ceiinac, sto noMOJKeT cdepenb Maccy BpeMeHH h HsdejKaib 
HeHyjKHbix ycHJiHH b pajibiieiimeM. 

Pipoiue Bcero uaiaib c paccMOTpeHHH Bonpoca o tom, hto popirnT h hto 
pa3JiHHaeT UByiviepnyio h TpexMepHyio rpac|)HKy. Ecjih y Bac HMeeTCH xotb 
K aKOH-TO onbiT padoTbi c nporpaMMaMH Bpope AutoCAD hjih Illustrator, to 
HM eioiunecH 3HaHHH o tom, KaK cospaioTCH pBy.viepiibie odbeicTbi. HMeHyeMbie 
b MAX (|)op\iaMH, MoryT cocjiyjKHTb BaM xopomyio cnyjKdy. Ochobhbim 
OTJ iHHHeM AByviepnoii rpacf)HKH ot TpexMepHoii hbjihctch nojiHoe OTcyTCTBHe 
y ABy.viepHbix odbeKTOB KooppnHaTbi rjiydHHbi. Phcvhkh Ha njiocKOCTH 
od.iapaioT tojibko hihphhoh h bbicotoh. fl,ajKe ecjiH njiocKHe odbeicTbi dyziyT 
HapncoBaHbi TaK, HTodbi coapaBanocb BnenaTJieHHe HajiHHHH y hhx TpeTbero 
H3MepeHHH , jnodaa nonbiTKa B3rjiHHyTb Ha sth odbeicTbi c hhoto panypca 



hah H3MeHHTb nojiojKeHHe tohkh cxoAa .rryneH nepcneKTHBHoii npoeKipiH 
Bcer,qa dbiBaex cBH3aHa c neodxoAHMOCTbio nepepHCOBbiBaHHH sthx odbeKTOB 
3aHOBO, c HyjiH. 3to coo6pa>KeiiHe HAAiocTpHpyeTCH Ha pnc. 1.2. 



Phc. 1.2. nporpaMMbi flByMepHoii rpatjjmcH MOryT npHMeHHTbCH ;\jih pncoiiaiiMH ofii.CKTOB, 

HMeiOmHX oR'BCMIIhlM BHA, HO eCJIH IIOTpefiyCTCH B3UIHHVTB Ha 3 T 0 T Ofi'BCKT C ,Hpy [()[() 

pairypca, ero HyacHO 6yfler iiojihoctbio nepepucoBaTb 3aHOBO 

IlOCKOJIbKy npH MO^eJIHpOBaHHH TpeXMepHbIX o6x>eKTOB OHH npHo6peTaiOT 
KoopAHHaxy rjiySHHbi (no KpauHeu Mepe, b cbocm BHpTyajibHOM 
KOMnbioTepHOM npocTpancTBe) , to AOCTaTOHHO o^HasKAbi «HapHCOBaTb» TaKHe 
oSnenTbi, hto6bi noTOM hmctb bo3mojkhoctb paccMaTpHBaTB hx nofl jiio6bi.\i 
yrjioM 3peHHH, He nepepncoBbiBaH 3aHOBO. HacTpoHB o6hi,hh bma MOAeAeu 
o6T>eKTOB, mojkho npHMeHHTb k hhm MaTepnaxbi h ocBemeHHe. Ha 3 tom mare 
MAX aBTOMaTHHecKH paccHHTbiBaeT UBeTa ocBemeHHbix h 3aTeHeHHbix 
ynaCTKOB cpeilbl B 3aBHCHMOCTH OT B3aHMHOrO pacnOAQJKeHHH o6T>eKTOB H 
HCTOHHHKOB CBeTa, KaK nOKa3aHO Ha pnc. 1.3. 

HTaK, HcnoAB30BaHHe 3D Studio MAX AaeT bo3mo5khoctb He toabko 
nepepncoBbiBaTb noA npoH3BonbHbiM panypcoM H3o6pa>KeiiHH OAHajKAbi 
C03AaHHbIX TpeXMepHbIX odbeKTOB, HO H BbinOAHHTb aBTOMaTMHeCKOe 
pacKpamHBaHHe (hah, b TepMHHax KOMnbioTepHOH rpacJ)HKH, 
BH3yaAH3an,Hio} cpeiibi c yneTOM ubctob. TeKCTyp h ycAOBHH ocBemeHHH 
MOAeAeii. BAaroAapH BceM othm AOCTOHHCTBaM HeyAHBHTeAbHO, hto Majio 
HaxoAHTCH TaKHX xyAOJKHHKOB, KOTopbie, nopadoTaB c TpexMepHoii 
rpat|)HKOH. B03Bpam,aAHCb 6bi k TpaAHU,HoinibiM npueMaivi pHCOBaHHH. 



Phc. 1 . 3 . Ilocjie Toro KaK od'beKTbi CKOHCTpyupOBaHbi b 3D Studio MAX, hm Ha3HanaK)TCH ijBeTa 
h TeKCTypbi, 3a,qaiOTCH ycjioBHH hx ocBemeHHH h BbinojiHaeTCH BH3yajiH3ai;HH ci;eHbi 
no# 3a^aHHbiM yrjiOM 3peHHH 

Xoth Me>K/i,y AsywepHOH h TpexMepHoii rpa<J)HKOH HMeioTCH 
npHHpHnHajibHBie paanHHHH, MHorae H3 Tex cpe^cTB pByviepnoH rpa<j)HKH, c 
KOTOpbIMH Bbl, B03M05KH0, yjKe 3HaKOMbI, HaXOpAT npHMeHeHHe H B MAX. 
HHCTpyMeHTbl pJIH pHCOBai IMfl AHHHH, Ayr, KpyTOB H MHOTOyTOJIbHHKOB 
HMeioTCH b MAX h ncnojib3yioTCH bo mhotom rropo6no TOMy, KaK 3 to AeaaeTCH 
b nporpaMMax HAAiocTpaTHBHOH rpac|)HKH. Pa3HHu;a coctoht tojibko b tom, 
HTO 3TH HHCTpyMeHTbl npHMeHHIOTCH flJIH COSpaHHH nJIOCKHX 3aTOTOBOK 
6yayin,HX TpexMepHbix obbeKTOB, a He aaKoiiHemibix AByviepubix (|)opM. K 
HHCJiy HeKOTopbix H3 HanboAee pacnpocTpaHeHHbix TpexMepHbix obbeKTOB, 
6a3Hpyiom;HXCH Ha njiocKHX AByMepiibix ([)opMax, othochtch obbeKTbi, 
oSojiohkh KOTopbix onHpaioTCH Ha AByMepiibie onopHbie ceneHHH (loft objects), 
a TaKJKe obbeKTbi, nocTpoeHHbie MCTopo.vi nojiHoro hah nacTHHHoro 
BpaipeHHH (sweep, lathe) hjih BbipaBJiHBai ihh (extrude) njiocKHX (|)opM. Tanne 
obbeKTbi, KaK boKajibi abb BHHa, daHaiibi, Tejiec|x)iiiibie TpybKH h Miiorue 
Apyrue, nemo co3AaioTCH c rioMoinbio rrepeHHcaerifibix mctoaob. PeanbHbie 
Achctbhh no co3AaHHio obbeitTOB noAobiroro rana 6yAVT onncbiBaTbCH mince, 
a cennac Bancuo 3anoMHHTb, hto b ochobc co3AaHHH tbkhx obbeKTOB 
cjiaKTHnecKH neniaT mctoabi obbiHHOH AByMepHoii rpac|)HKn. 

B to BpeMH KaK nporpaMMbi AByMepHoii rpacjiHKH ncnoAbcsyioT noHHTHe 
«CAoeB» A-iB paaAe/reiiHH obbeKTOB h opraHH3an;HH npopeccoB hx pucoBanHH h 
peAaKTHpoBaHHH, MAX ajib Tex ate peaeti noAAe pacHBaeT Monpiyio cxeMy 
HMeHOBaHHH , bAaropapn KOTopoii KaiKABiii obbeKT cneiibr aBTOMaTHnecKH 
npHoSpeTaeT npu co3AaHHH yiiHKaabnoe hmh. MexaHH3M HMeHOBaHHH b MAX 
npHMeHHeTCH KaK k AByMepHbiM, TaK h k TpexMepHbiM obbeKTAM. 
HMeHOBaHHe obbeKTOB coneTaeTCH c ycoBepmeHCTBOBaHHbiMH cpeACTBaMH 
ynpaBAeHHH OTobpaneeHHeM cuen h rpynnHpoBaHHH obbeKTOB. 
rpynnHpoBaHHe rroaBo.iHeT rioAb.aoBaTeAio bbiacahtb nab op onpeAeaemibix 
odbeKTOB h BpeMeHHO o6T>eAHHHTb hx b eAHHoe penoe. 3 to b BHaHHTejibiioH 
Mepe obnemaeT npHMeHeHHe onepapHii nepeMeoieiiHH, m ac n i Tab h p o b a 1 1 h h 
hah Apyrax riOAobiibix npeobpa30BaHHH k nabopaM obbeKTOB, nocKOAbKy 
OTnapaeT neobxoAHMOCTb BbpejieHHH h npeobpa30BaHHH KancAoro 
OTAeAbHoro obbeKTa. KpoMe toto, rpymibi AonycKaioT AobaBAeHHe, 
HCKAIOHeHHe HAH nOBTOpHOe riOAKAIOHeilHe obbCKTOB B COOTBeTCTBHH c 
BaniHMH HyjKAaMH. 



PeajiH3au;HH npHHi^nnoB 


TpexMepHOH rpa(J)HKn b 3D 
Studio MAX 


PaSoTan c 3D Studio MAX, c/repyeT noMHHTb, hto bbi u.vieeTe ,a;ejio c 
BoodpajKaeMtiM TpexMepHBiM npocTpaHCTBOM , a pa3 TaK, to neodxopHMO 
3HaTb, KaKHM o6pa30M od'bCKTfar npepCTaBJIHIOTCH H XpaHHTCH B 3TOM 
npocTpaHCTBe. 

nOHHTHe O TpeXMepHOM npOCTpaHCTBe 

TpexMepHoe npocTpaHCTBO — 3to Ky6 b KnOepi icthhcckom npocTpaHCTBe, 
co3AaBaeMOM b naMHTH Bamero KOMnbioTepa h ynpaBJineMOM co CTopoHbi 
MAX. KudepHeTHHecKoe npocTpaHCTBO OTJiHHaeTCH ot peaiibHoro 
(|)H3HHecKoro Mupa TeM, hto cospaeTCH h cyipecTByeT tojibko b 
KOMnbioTepHOH naMHTH 6/raropapH pencTBMio cnepnajibHoro nporpaMMHoro 
odecneneHHH. 

OpnaKO, nopoOno peajibHOMy npocTpaHCTBy, TpexMepHoe KHSepHeTHnecKoe 
npocTpaHCTBO Tan nee ireorpannHenno bcjihko. flame paOoTaa c TaKHM 
moiuhbim KOMH/ieKCOM, KaK MAX, oneiib jierKO «3a6jiyzi;HTbCH» b 
KHdepnpocTpaHCTBe h noTepHTb b hcm cboh odbeicTbi. K enacTbio, aapana 
ynpoipaeTCH dnaropapa ncnoabsoBannio KooppunaT. 

CncTeMa KOOpAimaT 

HaHMeHbmeH ofPracTbio TpexMepHoro npocTpaHCTBa, koto pan mojkct Sbitb 
« 3aHHTa» KaKHM-TO od'beKTOM, HBJineTCH rnomca (point). I Io/ioHeeune KaHcpon 
tohkh oripepejiaeTCH TpoHKon nnceji, Ha3biBaeMbix KoopduHamcuvLU 
(coordinates). ripHMepoM KooppnnaT mojkct cnyjKHTb Tpoima (0; 0; 0), 
oiipepejiflioLnaH neiiTpanbiiyio tohkv TpexMepHoro npocTpaHCTBa, 
HaabtBaeMyio TaKJKe hohclrom Koopdunam (origin point). flflpyrHMH npHMepaMH 
Koop^HHaT MoryT hbjihtbch TpoHKH (12; 96; 200) hjih (200; -349; -303). 
Ka3Kfl,aH TOHKa TpexMepHoro npocTpaHCTBa HMeeT Tpn KooppnnaTbi, H3 
KOTopbix opna onpepe/iHeT BbicoTy, ppyraa — uinpuny, a TpeTbH — myOnny 
nOJIOJKeHHH TOHKH. TaKHM o6pa30M, Hepe3 Ka>KAyiO TOHKy MOJKHO npoBecTH 
TpH KOOppHIiaTIIblX och KH-6epnpocTpaHCTBa. 

OCH KOOpAHHaT 

KooppHiiaTiiaH ocb (axis) — sto BooSpajKaeMan jihhhh KHdepirpocTpanc’TBa, 
oripepejiHioipaH HanpaBJieHHe H3MeHeHHH KooppunaTbi. B MAX hmciotch Tpn 
CTanpapTiibie och, Ha3biBaeMbie ochmhX, Y h Z, KaK noKasano Ha pnc. 1.4. Bbi 
MOJKeTe ycjioBHO CHHTaTb, hto ocb X npepcTaB/iHeT KooppHiiaTy uihphhbi, ocb 
Y — BbicoTbi, a ocb Z — r/iyOniibi. 




Phc. 1.4. Koop/imiaTiiaH ocb — sto BOoSpaacaeMaH jihhhh b TpexMepHOM 
npoerpaHCTBe, onpepcjiHioinaH HanpaBJieHHe m3mciiciimh KOoppnnaTbi. 
CTaH/japTHBIMH B MAX HBJIHIOTCH OCH X. YuZ 

ToHKa ncpcccHcaiHH Tpex oceii, HMeiomaH KOoppHHaTBi (0; 0; 0). — axo tohkb nanajia 
KOop^HHaT. Ecjih bbi HaHeceTe tomkv Ha paccTOHHHH oflHoft epniinubi ot nanajia 
Koop/;HHaT «BnpaBO» no och X, to y stoh tohkh Syayr KooppHiiaxbi (1; 0; 0). Cne- 
pyioipeH tohkoh npn CMem,eHHH eipe Ha epniiHuy b stom ace HanpaBJieHHH SypeT 
TOHKa (2; 0; 0) h t. p. C ppyroii CTopoHbi. ecjm bbi ABHHCTCCb bpojib och X «bjicbo» ot 
H anana Koop/imiax, to npn cmcluciihm Ha e/jHHHuy flOcraraeTe tohkh c KOoppHHa- 
TaMH (-1; 0; 0), ein,e Ha epHHHiiy — tohkh (-2; 0; 0) h t. fl. 

CKa3aHHoe octhctch cnpaBcyyiHBbiM h pjin oc'rajibiibix KOoppHHaTHBix oceii . I Ipn 
CMem,eHHH no och Y «BBepx» 3HaneHHH noopAHiiaT nojioatHTejiBHBi, npn CMeipeHHH 
«bhh3» — OTpMuaTCJibiibi. HanpHMep, to Mica c KOoppHHaTaMH (0; -1: 0) pacnojiaraeTCH 
Ha och Y Ha e/jHHHuy iih/KC i lanajia KooppmiaT. O'ro ace npaBHJio iiphmchhctch h k 
OCH Z. IIOIIO/KHTCJIbllOC HanpaBJieHHe KOTOpOH OpHeHTHpOBaHO B CTOpOHy Har 
fijIIOpaTCJIH. 

TaKHM o6pa30M, ecjm bbi 3axoTHTe OTBiCKaTB tom Ky c Koop/innaxaviH (128; -16; 25). 
to poiDKHBi nepeMecTHTBcn Ha 128 epHHHn, BnpaBO no och X. Ha 16 e/jHHHp bhh3 no 
och Y h Ha 25 epHHHn, b CTopoHy pacncjioaceHHH Hafijno/iaTCJiH no och Z. 

JIHHHH, no JIH JIHHHH H MHOrOyTOJIbHHKH 

Ecjih coepHHHTB jjbc tohkh b KHSepnpocTpaHCTBe, to 6ypeT coapai la jiuhiw (line). 
HanpHMep. coepHHHH tohkh (0; 0; 0) h (5; 5: 0). bbi nojiyHHTe jihhhio, noKa3aHHyio Ha 
pnc. 1.5. Ecjih npoflOJHKHTB 3Ty jihhhio, coepHHHB ee KOHen, c tohkoh (9; 3; 0), to 
nojiyHHTCH nojiujiimim (polyline), to ecTB jihhhh, cocTOHipaa H3 hcckojibkhx cer- 
MeHTOB. (npn pafiOTC; C MAX npHHHTO CHHTaTB TepMHHBI «JIHHHH» H «nOJIHJIHHHH» 
B3anM03aMeHHeMBiMH . ) Ecjih cocpMiinTb nocjiepmoio TOHKy c HanajiBHOH, to nojiy- 
hhtch 3CLMKHymasi (j)opM(i (closed shape), to ecTB (|)op\ia, y kotopoh ecTB «BHyTpeH- 
hhh» h «napy’/KiiaH» oSjiacTH. HapncoBaHHaH (j)op\ia npepcTaBJineT co6oh npocToii 



TpexcTopoHHHH MHOzoij eonb HiiK (polygon)', HaabrsaeMbiH TamKe epanbio 
(face), h cocTaBJineT ocHOBy 06 'beKTOB, C03^aBaeMbix b BHpTyanbHOM 
TpexMepHOM npocTpaHCTBe. KoHpenpHH aaMKnyTOM (J)opivibi. 
npoTHBonocTaBJiHeMoii pa30MKHymou (popMe (open shape), hbjihctch oneiib 
BaacHOH b 3D Studio MAX. Muorue AByviepiibie c|)op.\ibi He MoryT 6 biTb 
npeo6pa30BaHbi b TpexMepHbie odueicTbi, ecjiH ohh He 3aMKHyTbi, — Bbi 
y3HaeTe 06 3tom no^podnee b nocjie,ziyiom;HX rjiaBax. 



Phc. 1.5. Korpa /pse tohkh cocphiihiotch Meacfly co6qh, o6pa3yeTCH jihhhh. Ecjih 3Ta jihiihh 
npOflOJBKaeTCH /W COC/IHIICIIMH CO CJIC/IV'IOIUCH TOHKOH, (JjOpMHpyeTCH IIOJIHJIHHHH. 
Ecjih jihhhh npoflOJiacaeTCH h pajiBine po coepHHeHHH c na'-iajiBiiOH tohkoh, 
nojiynaeTCH MHOroyrojibHHK, hjih 3aMKHyraH fjiop.via 

y MHoroyrojibHHKa hmciotch 6a30Bbie sjieiviem'bi, iiaaHaHCiiHC KOTopbix bbi ^ojihchbi 
xoporno npepcTaisjiHTb ce6e. TaKHMH 6a30BbiMH 3Jic\icnTaMH. MaHHnyjinpoBaHHe ko- 
TopbiMH B03M03KH0 epepeTBaiviM MAX, HBJiHioTCH BepinHHBi, pe6pa h rpann. Pacnojio- 
JKeHHe 3 thx sjieMCirroi! b MHOroyrojiBHHKe noKa3aHO Ha pile. 1 .6. 



Phc. 1.6. Miioroyi ojiBiiHKH coctoht h3 BeprnHH. peGep h rpaHeii 



BepiuuHa (vertex) — sto TO'-iKa, b KOTopon cxoahtch h coepni ihctch APyr c 
ApyroM Jiiodoe hhcjio jihhhh. Hhbimh cjioBaMH, BepmHHa — sto TOHKa 
nepeceneHHH jihhhh b TpexMepHOM npocTpaHCTBe . 

B npeABiAymeM npHMepe Ka>KAaH h3 HapncoBaniibix tohck cTaHOBHJiacb 
OpiIOH H3 BepiHHH MHOroyrOJIBHHKa. AHaJIOrHHHO, KH/KpaH H3 HapHCOBaHHBIX 
jihhhh (|)opMHpoBaaa rpaHHuy odjiacra, CTaHOBHCb pedpoM (edge) 
MHoroyrojibHHKa. HaKoiieu, Kor^a (|)opMa dbuia 3aMKHyTa, CTano boomo/Kiimm 
rOBOpHTb O H3JIHHHH «BHyTpeHHeH» H «Hapy}KHOH» oQjiaCTeH 3TOH (|)Op.\Ibr. ripH 
stom cjiparMeiiT, orpaiiHHeniibiH pedpaMH MHoroyrojibHHKa, to ecTb ero 
«BHyTpeHHHH» odjiacTb, Ha3biBaeTCH epciHhho (face). 

Xoth TpexcTopoHHHe MHoroyrojibHHKH, Ha3biBaeMbie TaKHce npocTO 
mpeyeoRbHUKOMU (triangles), ninpoKO Hcnojib3yioTCH b 3D Studio MAX, ohh, 
6e3yCJIOBHO, HBJIHIOTCH JIHLUb OAHHM H3 MHOJKeCTBa THnOB (J)OpM. 
MeTbipexcTopoHHHe MHoroyrojibHHKH, Ha3biBaeMbie uembipexyeojibHUKOMU 
(quads), TamKe hbjihiotch thhobbimh odT>eKTaMH h Handonee ninpoKO 
pacnpocTpaHeHbi b MAX, ho Boodipe MHoroyrojibHHK mojkct hmctb 
npoH3BOJibHoe hhcjio CTopoH, KaK noKa3aHO Ha pHC. 1.7. Xoth nopodiibie mho 
royrojiBHHKH caMH no cede 3HaaaT h He chhihkom Miioro, ho, dyzjyHH 

odTjeAHHeHM C APyrHMH (|)OpMaMH, H03B0J7HI0T ([lOpMHpOBaTb CJIOJKHbie 
od'bCKTbl. 

(b 

a 6 e 

Phc. 1.7. Bee MHoroyrojibHHKH b MAX hbjihiotch jih6o TpeyrojibHHKaMH (a), jih6o HeTbipexyrojiH 
HHKara (6), ho Ha jiejie hhcjio BepiiiHH MHoroyrojibHHKa He orpaiiMieno (b) 



TpexMepHbie o6i>eKTbi 

B 3D Studio MAX o6T>eKTbi coctubjihiotch H3 m ho roy r oji b it h ko b . KycKOB 
noBepxHOCTeH Be3be hjih noBepxHOCTeH rana NURBS, npnaeM uarpe Bcero 
Hcnojib3jnoTCH MHoroyrojibHHKH, pacnoao/Keiiiibie thkhm odpa30M, hto6bi 
odpa30BaTb odojioHKy oducKTa iiyHnioii (|iopMbi. B pnpe cjiyuaeB pan 
KOHCTpynpoBaHHH odueirra TpedyeTCH Bcero hcckojibko MHoroyrojibHHKOB. 
OpiiaKO b dojibiHHHCTBe cjiyuaeB cjiop.MHpoBaiiHe odT>eKTa TpedyeT 
HCn0JIB30BaHHH COTeH H TbICHH MHOroyrOJIbHHKOB , odpa3yK>IH,HX doJIbLUOH 
MaccHB Aamibix. K caacTbio, daaropapH TOMy, hto KOMnbioTepbi ctojib xoporno 
npHcnocodjieHbi j\i\n m a ii h n y a h p o b a 1 1 h h MupuayiaMH Hucea, ohh cnocodHbi He 




noTepHTb KOHTpcuib nafl BceM MHOJKecTBOM MHoroyrojiBHHKOB, BepniHH, peSep 
h rpaireH, cocTaBJunomHX cnojKHyio TpexMepHyio cpeny. 

K npHMepy, b npopecce paSoTBi c Ky6oM MAX ^ojiJKeH otcji e >k h Bax b 
nojioaceHHe bocbmh BepniHH, niecTH rpaHeii h 12 bhahmbix pe6ep. /J,jih Sojiee 
CJIOHCHBIX OfrbeKTOB HHCJIO 3JieMeHTOB COCTaBJIHIOIH;HX HX MHoroyrojiBHHKOB 
MOJKeT AOCTHraTB neCHTKOB HJIH TblCHH. 

IlocKOJibKy oSteKThi coctoht H3 MHoroyrojiBHHKOB , KOTopbie, b cbok) oaepepb, 
onpe^eJiHioTCH koo ppm i aTa.MH BepniHH b KnSepnpocTpaHCTBe, 06 'beKTBi b 
pe3yjibTaTe TaroKe 3aHHMaioT BnojiHe oripepenemioe nojioaceHHe b Haineii 
MaTe.viaTHHecKOH BcejieHHoii. HanpHMep, BepniHHa o,zi,Horo H3 yrnoB icy6a co 
CTopoHaMH A-Thhoh b 100 epMiinn MoiKeT no.vieniaTbCH b Hanane Koop^m iht, 
Kan noKa3aHO Ha pnc. 1 . 8 . 3to osHanaeT, hto BepniHHa KySa, pacno/ronceimaH 
Henocpe^cTBeHHO «nap» HananoM KooppHiiaT, 6yo;eT H.vieTb KooppniiaTbi (0: 
100; 0). 3Ty BepniHHy mojkho paccMaTpHBaTB Kan «JieBBiH BepxHHH yroji 
riepenneH rpaHH» KySa. IlocKOJibKy icy6 pacnojiaraeTCH pejiHKOM b 
nojiojKHTejibHOM HanpaBJieHHH baojib och X, to cnepyiouiaH napa BepniHH 
OyfleT HMeTb KoopflHiiaTbi (100; 0; 0) — «npaBBiH hhjkhhh yroji nepenneH 
rpaHH» h (100; 100; 0) — «npaBBiH BepxHHH yroji nepennen rpaHH». HaKOHen;, 
nocKOJiBKy Ky6 no KooppniiaTe r/ryOmibi pacnojiaraeTCH b^ojib 
OT pHpaTejiBHOH nojiyocH och Z, to nocjie^HHH rpynna ero BepniHH 6yneT 
HMeTB Koop^HHaTBi (0; 0; -100) — «JieBBiH hhjkhhh yron 3ap,Heii rpaHH», (0; 
100; -100) — «JieBBiH BepxHHH yron aa^Heii rpaHH», (100; 0; -100) — «npaBBiH 
hhjkhhh yroji 3aflHeH rpaHH» h (100; 100: -100) — «npaBBiH BepxHHH yroji 
3ap,neH rpaHH». 



Phc. 1.8. KoncTpyKUHH Ky6a b TpexMepHOM npocTpaHCTBe HiunocTpHpyeT, KaK CBH3aHHBiH Ha 
6op KOOpflHHaT MO’/KCT (j)OpMMpOBaTI, TpeXMepHBIH Ofi'bCKT, COCTOHIH,HH H3 
MHoroyrojiBHHKOB 

06 ui,ee noHSTHe o npoeKijHHx 

[ [oaoGho TOMy, KaK 6bi.no 6bi wpeaBBiHanno TpyzjHO BecTH ManiHHy, He HMeioiiiyK) 
okoh. TaK h MaHHnyjrapoBaHHe oSbeKTaMH b TpexMepHOM npocTpaHCTBe BCJieiiyio, no 
o/ihhm jihihb Koop/iH 1 1 ana \i , 6 mho 6bi ohchb cjiojkhbim 3aHHTHeM. cymecTBeHHO 

ynpocTHTCH, ecjin bbi onpefleuHTe TOHKy iia6.nionciiHH, KaK noKa3aHO Ha pnc. 1.9. 



ToHKa Ha6jimdeHusi (viewpoint) — sto no3HiiHH b TpexMepHOM Kn6epnpocTpaHCTBe, 
OIipCACJIHIOLUaH IIOJIO/KCIIHC IiafijIIOAaTCJIH. TOHKH IiafijIIOACIIHfl HBJIHIOTCH OCHOBOH 
{J)OpMHpOBaHHH B MAX OKOH npOe\CU,UU (viewports), KaiK/JOe H3 KOTOpBIX ppMOHCTpH- 
pyeT pe3yjiBTaT npoeKU,HH oSbcktob TpexMepHOH cucuai Ha nnocKOCTB, iicpiKMi/i.Hicy 
JiapHyio HanpaBJieHHio nafijiioAciiMH H3 oiipcACJicimoH tohkh. 



Phc. 1.9. Toaiia naf)jno/(CHHH xapaKTcpmsyeT TeKymee nojiOHcemie nafijiio/iaTCjia. nnocKOCTb 
OToGpajKeHHH ofio.'iiiaaaeT rpaimny oGjiacra, bh/jhmoh iiafijiio/iaTCjno: 
OToSpaacaiOTCH tojibko oSteKThi, iiaxo/iHiuHCCH ot HaSjnoflaTejiH flajitme stoh 
iijiockocth 

B MAX HMeioTCH neTbipe onpeAeAeHHBix no y.MOAHanmo oKHa npoeKunn: Top 
(Bha CBepxy), Left (Bha cneBa), Right (Bn# cnpaBa) n Perspective 
(riepcneKTHBa). B hcxo^hom coctohhhh b OKHe Top (Bha CBepxy) ocb X 
pacnojiaraeTca ropn30HTajiBHO, ocb Y — BepTHKanbiio, a noAoacHTeAbnaa 
nojiyocb och Z HanpaBJieHa H3 njiocKOCTH 3Kpana k Ha6moAaTeAio, VKaabiBaa 
Koop^HHaTy rjiy6niibi. B neHTpe OKHa Top (Bha CBepxy) pacnojiaraeTca 
Hanaro KoopflHiiax. OcTajiBHbie OKHa npoeKpnH ycTpoeHBi aHaaornaiio, ho 
A eMOHCTpnpyioT bha TpexMepHOH cneiibi c Apyrux paKypcoB. Ha pnc. 1.9 
npHBeAOH npHMep Toro, Kan ctpohtch H3o6paJKemie b OKHe Top (Bha CBepxy). 
BooSpaacaeMaa haockoctb, npoxoAaniaa nepers TOHKy Ha&iioAeiiHa 
ri e p ri e 1 r a n Kyn a p 1 r 0 jihhhh B3rAHAa (cm. pnc. 1.9), Ha3BiBaeTCH ruiocKocmbK) 
omoGpcutceHusi (viewing plane), KOTopaa onpeAeAHeT rpannubi oSnacTH, 
bhahmoh Ha6aiOAaTeaio. Hhbimh cjioBaMH, no/ibsoBaTejib mohcct BHAeTB 
toabko Te o6"BeKTBi, KOTopBie HaxoAHTCH ot Hero AAAbLne, aeM Aannaa 
nAOCKocTB , «BnepeAH» ee, a offbeKTbi hah hx nacTH, pacnoAaraiomHecH 
«no3aAH» 3Toii haockocth, «OTceKaioTCH». IIosTOMy haockoctb OToSpaaceHHH 
HHorAa Ha3BiBaioT ruiocKocmbw omceHKU (clipping plane). 

Hto6bi yBHAeTB o6T>eKTBi, pacnoAoaceinibie «no3aAH» haockocth 
OT o6pa>KeiiMA, hcoSxoahmo cmci ihtb rioAonceirne tohkh iiafiAiOAenna. Mojkho 
CHHT aTB. HTO nAOCKOCTB OToSpaJKeHHH AeilcTByeT noAoSHO OTpaHHHeHHK) 
nepH())epHHHoro 3peHHH. HtoSbi yBHAeTB hchto no3aAH cefla, bbi aoajkhbi 
HAH nOBepHyTB TOAOBy (HHBIMH CAOBaMH, nOBepHyTB nAOCKOCTB 
OToSpaiKeHHH BMecTe c AHHHeii B3TAHAa), hah OTCTynaTB Ha3aA. nona 
HHTepecyiomHe Bac o6T>eKTBi He OKaacyrcH BnepeAn (to ecTB nepeMecTHTB 
nAOCKocTB OTo6pa/KeiiHa). 



B MAX OKHa, no3BOJiHK>mHe 3arjiHHyTb b BHpTyajibHbiH TpexMepHbiH MHp, 
Ha3BiBaioTCH OKHaMH npoeicuHH (viewports). Snpan MOHHTopa caM no ce6e 
HBJIHeTCH nJIOCKOCTbK) OToOpajKeilHH, nOCKOJIbKy n0JIb30BaTeJIb MOJKeT BHpeTb 
TOJibKO to, hto pacnonaraeTCH b KnOepripocTpancTBe «3a njiocKOCTbio» 3Kpana 
MOHHTopa. BoKOBbie rpaiiHpbi ynacTKa, OToOpaacaiomerocH b OKHe npoeKipiH, 
onpepenaioTCH rpannuaMH OKHa. Tpn H3 aeTbipex peivio i icTp h pye m bix no 
yMOJinaHHio okoh npoeKpnn b MAX hbjuhotch okhomh opTorpac[)HHecKon 
ripoeKunn (stot TepMHH ponncen Sbitb 3HaKOM TeM, KOMy Kor^a-JinSo 
npnxoAHJiocb saunMaTbca TexHnnecKHM nepneHneM). Ilpn nocTpoeHnn 
H3o6pancenHH b 3thx OKHax cnnTaeTCH, hto Tonna HaOaiopeiiHH yzjajieHa ot 
cpeiibi Ha SecKOHenHoe paccTOHHne, a Bee Jiynn, ncxopHLnHe H3 tohkh 
H aSjno^eHHH k o6T>eKTaM, napajuiejibHbi cooTBeTCTByiomen ocn KooppHiraT. 
HexBepToe okho npoeKpnn MAX H3 nncna npnHHTbix no yviojinaHHio, 
Perspective (ItepcneKTHBa), hbjihctch okhom He opTorpac^nnecKOH, a 
peHTpajibHon ripoeKipHH n AeMOHCTpnpyeT 6ojiee peajiHCTHHHoe Ha bha 
H 3o6panceHHe TpexiYiepiioH cpeiibi, npn nocTpoeHHH Koroporo Jiynn 
CHHTaiOTCH B bixopa UJ.H .VI H paCXOpH LLI,H VICH nyHKOM H3 TOHKH Ha6 JIIO ACHHH , KaK 
3TO H ripOHCXOAHT B peaJIbHOH JKH3HH. 

06mee noHHTHe o MeTO^ax OTo6paHceHHH 

Tan hto nee bbi bhahtc, rjiapH Ha KHSepnpocTpaHCTBO aepea BbiOpannoe okho 
npoeKH,HH? ItocKOJibKy Ha npeo6pa30BaHHe Bcex MHoroyrojibHHKOB. 
o6pa3yrom;HX 06 'beKTbi, b (|)op.viy, KOTopyio mojkho Sbijio 6bi BocnpuHHMaTb 
ma 3 aMH, TpeSyeTcn onpeAejieimoe BpeMH, b MAX HMeeTcn hcckojibko 
cnocoSoB OToSpajKeHHH TpexMepHbix oOtcktob b OKHax npoeKHHH, hto 
HJ unocTpHpyeTCH Ha pnc. 1.10. 3 to no3BOJineT npn npocMOTpe aHmapra 3a 
cneT BbiOopa vieTopa OTo 6 pa/KeiiHH coxpaHHTb neoOxoAHMyio cnopocTb 
nepeMem,eHHH oOtcktob. 



Phc. 1.10. MAX ciiocoden OTHupaaccHB .eO |yle. A »14o A Mla .»k>hojih b OKHax iipooKUMM 
pa3JIHTHBIMH CnOCOSaMH, K KOTOpBIMH OTHOCHTCHI rafiapHTIIblC KOIITCMHCpbl (a). 
KapKacBi (6). KapKacbi c y/ianenriOM iicisn/inMbix pe6ep (b), cjiaceTnoe TOHupoBaHne 
(r), to i inpoBa 1 1 lac co crjiaacHBaHneM (a) h cniaHCHBaHHe c vmotom to Kerry p (e) 






rjioSanbHbie Koop/imiaTbi 

Phc. 1.11. Ba30B0H CHCTeMoii icoop/innax TpexMepHoro npocTpaHCTBa hbjihctch riio6ajibiian 
CHCTeMa icoop/iHiiax. IIojio/Kchhc ee Koop.xunaxiibix oceft He 3aBncHT ot tomkh 
nafijiiOACHHH 



Z+ 

OKOHHbie KOOpflMHaTbl 

Phc. 1.12. Och okohhbix Koop/imiax npixisHsaiibi k OKHy upoeirnHH h Heer/;a opueHTupoBaHbi 
OAHHaKOBO 


Okohhcul cucmeMa Koopdunam (view coordinate system) Hcno.Tb.3yeT okho 
npoeKi^HH b KaHecTBe 6a3Hca jpnn onpeAeJieiiHH ocen X, Y h Z, nojiO/Kenne 
KOTOpbIX He MeHHeTCH, KaK 6bl HH H3MeHHJIOCb nOJIOJKeHHe TOHKH 
HaSjiiofleHHH b TpexMepHOM npocTpaHCTBe (pnc. 1.12). 3to mo/Kct oKa3aTbcn 
ypofiiio Ann riepeMeLuenHH oOtcktob. HanpHMep, Bbi Bcerpa 3HaeTe, hto ajih 
nepeMemeHHH o6"beKTa cueiibi BnpaBO ero hcoSxoahmo nepeMecTHTb b 
nojioacHTejibHOM HanpaBJieHHH no och X okohhoh chctcmbi KooppHiiaT. 
IlpaKTHHecKH Bee THnbi npeo6pa30BaHHH b MAX, TaKHe KaK Move (IlepeMe- 
ipeHHe), Rotate (IloBopoT) h Scale (Maciirrafi), no yMOJinaHHio Hcnojib3yioT 
OKOHHbie KOOpAHIiaTbl. 

Xoth cymecTByeT TJioSajibHaH cncreMa KooppHnaT, KancAbin o6beKT b MAX 
noAAep>KHBaeT TaKJKe coOcTBemibie, jioKcuibHbie, KooppMiiaTbi (local 
coordinate system), ripn Bpamennn o6T>eKTa b rjioSajibHOH cncTeMe 
KoopAMiiaT ocn ero JioKa/ibHbix KooppHiiaT noBopaHHBaioTCH BMecTe c 
oSr.eKTOM, KaK noKa3aHO Ha pnc. 1.13. 3to oneiib ypofruo npn BpaipeHHH 
o6r>eKTa, nocKOJibKy Hcnojib30BaHHe hhbix, KpoMe okohhoh hjih JioKajibHoii, 
cncTeM KoopAHHaT MOJKeT npHBecTH coBceM He k TeM pe3yjibTaTaM, KOTopbie 
OHCHAaJIHCb. 



Pnc. 1.13. Och aoKajibiiOM chctcmbi KOop/pmaT cBH3am>i c o6t>cktom. 3to ynpomaeT aa/ia ay 
noBopoTa ofi'bCKTa Ha aa/iainibiH yroji 

Chctcmbi Koop^HHaT h Bpam,eHne o6t>cktob 

Ha to, KaK nponcxoAHT BpaLueirne o6beKTa. bjihhiot Tpn ([xLKTopa: 

« cncTeMa KoopAHHaT, KOTopan aKTHBHa b A^inibiH MOMeHT (rjioSajibHaH, 
OKOHHan, JioKajibHaH hjih cnepnajibHaH, onpeAeJieHHaH nojib30BaTejieM); 



5K nojiojKenne tohkh pempa BpaipeHHH (hjih moHKU onopbi — pivot point, 

KaKee HasbiBaioT b MAX); 

h VKaaaHHaa Bara ocb, oraocHTejiBHO KOTopoii aojbkho npoH30Hra 

Bpam,eHHe. 

KaK Bbi yme 3HaeTe, ran BBiSpaHHOH b AaiinbiH momci it chctcmbi KoopAHHaT 
MosceT b 3HannTejibHOH Mepe BJiHHTb Ha to, KaK 6yAVT pacnojiaraTbCH 
KOOpAHHaTHbie OCH, TaK HTO BblSpaTb COOTBeTCTByiOIliyK) CHCTeMy KOOpAHHaT 
— 3 to nepBoe, hto cjieAyeT CAeJiara. KaK npaBHJio, jpisi BpaipeHHH ofSbeKTa 
OTHOCHTenbHO oahoh H3 ero coScTBeHHbix ocen cjieAyeT BbiSnpaTb 
jioKajibHyio cncTeMy KoopAHHaT. 

Ilpn BbiSope JioKajibHon chctcmbi KoopAHHaT pemp BpaipeHHH BcerAa 
pacnojiaraeTCH b ueiiTpe oSbercra (ecjiH tojibko ero He nepeMecranH 
cnepnajiBHo) h coBnaAaeT c HanaioM JiOKajiBHoii chctcmbi KoopAHHaT. 
IlocjieAHHH c|)aKTop — BbifipaimaH ocb BpaipeHHH — onpeAeJineT, BOKpyr 
KaKoii H3 Tpex KoopAHHarabix oceii 6yAeT nponcxoAHTB Bpam,eHHe oSbeKTa 
OTHOCHTeJIBHO eTO peilTpa (onopHOH tohkh). 

Hto6bi npoHJiJiiocTpHpoBaTB, noneMy a-th bbihojihchhh BpameHHH ofibeKTa 
nacTO npHXOAHTCH nepeKJiioHaTBCH b JioKajibHyio CHCTeMy KoopAHHaT, 
npeACTaBBTe ce6e, hto co3AaH o6beKT b (|)opMe BBiTHHyroro 
napajuiejienHneAa, KaK noKa3aHO Ha pnc. 1 . 14 . 



Phc. 1.14. Koiyia nojiOHcemie ofybeirra Bbipoimeno othochtcjibho oceii rjiofiajibnoM CHCTeMbi 
KOOp/JHHaT, MOSKHO IIOJIb.'SOISaTbOH 3THMH KCCpflHHaTaVIH ffJIH II])C/(C[ta,'iyCMOrO 
MaHHnyjiHpoBaHHH o6i,ci;tom 





no yMOJinaHHio npn coo^aiiHH oS^beKTa oh BbipaBHHBaeTCH othochtcjibho 
ocen raoSajiBHOH chctcmbi KooppHtiaT. CaepoBaTejibHO, cpa3y ace nocae 
co3,aaiiHH oSteKTa ero mojkho noBepHyTb b stoh cucTeMe KooppmiaT 6e3 
bchkhx npoSjieM. Ho nocne noBopoTa o6beKTa Ha yron, OTJiHHaiomHHCH ot 
90 °, 180 ° hjih 270 °, ero JioKajibHbie KoopAHiiaTiibie och nepecTaioT 6 mtb 
napajuiejiBHbiMH ochm rnoSajibHOH CHCTeMbi, KaK noKa3aHO Ha pnc. 1 . 15 . 
noaTOMy ecjiH Bbi BbiSepeTe pjm noBopoTa o6beKTa, CKaaceM, BOKpyr och X, 
jno6yio Apyryio CHCTeMy Koop^HiraT, KpoMe JioKajibHoii, to Bp ha jih Sy^eTe 
yAOBJieTBopeHbi pe3ynbTaTOM, nocKonbKy ocb X oSneKTa h ocb X mo6ajibiroH 
CHCTeMbi Koop^HHaT SojibHie He coBnaaaioT. Bmccto Toro htoSki noBepHyTbCH 
BOKpyr CBoeii och, oStckt coBepniHT nepeMeipeHHe no Ayre, h noTpeSyioTCH 
HeMajibie ycnjiHH, hto5bi 3acTaBHTb ero Bee ace rioBepiiyTbCH TaK, KaK 
TpeSoBarocb. 



Phc. 1 . 15 . Korfla ofrbCKT npoH.'iBOjibiibi.vi ofipaaoM pacnojioaceH o THOCHTejibHO ocefi rjioSajibHOH 
CHCTeMbi KOOpflHHaT, flJIH IIOBOpOTa 3TOrO o6T>eKTa OTHO CHTe JIbHO OflHOH H3 ero co6 
CTBeHHbIX OCeH HeoSxOAHMO nepeKJIIOHHTbCH B JIOKaJIbHyiO HJIH OKOHHyiO CHCTeMy 
KOOp^HHaT 


CyipecTByeT, opuaKO, hcckojibko cnocoSoB BbinonHeHHH ynpaBJiaeMoro 
noBopoTa o6beicTa 6e3 nepexopa k JioKanbHbiM KoopAHiiaTiibiM ochm. Oahu H3 
HHX COCTOHT B TOM, HToSbl TipaTeJIbHO yCTaHOBHTb nOJIOJKeHHe TOHKH 
HaSjHOA^HHH TaKHM o6pa30M, HT()6bI OCH OKOHHOH H JIOKaJIbHOH CHCTeM 
KoopAHHaT BbipoBHHJiHCb, nocae nero noBepHyTb oOtckt c HcnonbsoBaiiHeM 
OKOHHOH CHCTeMbi KOOpAHHOT. Bojiee ypofillblM HBJIHeTCH cnocos, CBH3aHHbIH 
c onpeAeneHHeM cneuiia/ibiioH chctcmbi KoopAHiiaT, HanpaBJieHHe ocen 
KOTopoii .sapaeTCH iiojibBOBaTejieM, KaK noKa3aHO Ha pnc. 1 . 16 . 
nojib30BamejibCKan ocb (user axis) — 3to hmchho to, hto cneAyeT H3 ee 
Ha3BaHHH: 



KOTOpbIX MOJKHO ynpaBJIHTb TaKHMH XapaKTepHCTHKaMH, KaK UBeT HJIH 
HHTeHCHBHOCTb CBeneHHH. KpoMe toto, Sojibihhhctbo hctohhhkob o6jia,o,aeT 
cnocoftnocTbio oTSpacbiBaTb tchh, bo mhotom cnoco6cTByioiii,He noBbimeHHio 
peajiH3Ma cueiibi. B MAX Hcnojib3yioTCH neTbipe ochobhbix paoHOBHunocTH 
hctohhhkob CBeTa: 

| » Omni Lights (BceHanpaBJieHHbie hctohhhkh CBeTa), HanoMHHaioiipe 
jiaMny 6e3 aSancypa h HcnycKaiomHe Jiynn CBeTa paBHOMepHO bo Bcex 
HanpaBJieHHHX. 

B Spotlights (IIpOJKeKTOpbl), HBJIHIOIIi;HeCH HanpaBJieHHbIMH HCTOHHHKaMH H 
nacTO Hcnojib3yeMbie ajih ocBemeHHH iiyauibix nacTen ofibeKTOB hjih b 
K anecTBe ochobhbix hctohhhkob ocBeipeHHH cueiibi. 

« Distant lights (Y,zi;ajieHHbie hctohhhkh CBeTa), Ha3biBaeMbie TaKace 
HanpaBJieHHbiMU (directional lights), Hcnojib3yioTCH jxjva H.viHTauHH CBeTa ot 
HCTOHHHK a, ya,ajieHHoro Ha oneHb Qojibinoe paccTOHHHe , HanofloSne 
cojiHpa, Bee JiyHH KOToporo napanejibiibi, a tchh OTfipacbmaioTCH b o,a;Hy h 
T y me CTopoHy. 

h Ambient Light (flo/ic'BeTKa), cbct, KOTopbiH He HMeeT HCTOHHHKa , 
paBHOMepHO pacripe/ieJiHeTca no BceMy TpexMepHOMy npocTpaHCTBy h 
ocBeojaeT Bee noBepxHOCTH b paBHoii Mepe He3aBHCHMO ot hx opHeHTau,HH. 
no^cBeTKa oSbihho Hcnojib3yeTCH ajih eoa/iaiiHH onpe,a;ejieHHoro ypoBira 
cpe^HeH ocBem,eHHOCTH Been cueiibi. 

MAX AonycKaeT Hcnojib30BaHHe b cocTaBe cueiibi jiioSoto HHCJia hctohhhkob 
CB eTa, OAnaico yBejiHHeHHe KOJinnecTBa hctohhhkob yBejiHHHBaeT h BpeMH 
BH3yajiH3aii;HH cueiibi. L1 oapo6ho hctohhhkh CBeTa 6 vavt paccMaTpHBaTbcn b 
rnaBe 9, «Pa6oTa c hctohuh kbm h CBeTa h KaMepaMH* . 

KaMepbi 

KaMepbi b MAX — oto HeBH3yajiH3HpyeMbie o6beKTbi, KOTopbie mojkho 
pa3MecTHTb r^e yro/ino b cocTaBe TpexMepHoii cueiibi. Ohh ueucTByioT 
no^oSHO peajibHbiM ([ioto-hjih b H/ ieoKaMe paM , oSecneHHBan perHCTpapnio 
H3o6paiKeHHH cpeilbl C BblSpaHHOH TOHKH C B03M0JKI IOCTblO KOppeKTHpOBKH 
hjih aHHMapHH OTAeJibiibix napaMeTpoB. I Ipn HaSjHo^eHHH cneiibi «nepe3 
o6bCKTHB» BHpTyaJIbHOH CbeMOHIIOH KaMepbi ([)OpMHpyeTCH IipOeKU,HH 
oS'beKTOB, OTJIHHaiOHI,aHCH OT OpTOrpacJlHHeCKHX IipOeKHHH, B OCHOBHOM 
Hcnojib3yeMbix npn MOAeJi h po Ban h h . 3Ta npoeKUHH hbjihctgh nepcneK- 
thbhoh h oSecneHHBaeT Sojiee peajiHCTHHHbiH h ecTecTBeHHbiH b3tjih^ Ha 
m o Aen h pye My 10 cueny. KaK h peanbHbie cbeMouiibie KaMepbi, KaMepbi MAX 
CHa6/Keiibi cpe^cTBaMH HacTpoiiKH pa3JiHHHbix napaMeTpoB, TaKHX KaK 
(j)OKyCHOe paCCTOHHHe HJIH BeJIHHHHa nOJIH 3peHHH, nOCpe^CTBOM KOTOpbIX 
moikho ynpaBJIHTb TeM, KaK SyziyT BbirjiHfleTb pe3yjibTaTbi ctcmkh cpeHbi. 

B MAX cyipecTByioT ,zjBa rana KaMep: Hauenenn bie (target camera) h 
CBododnuie (free camera). Ramzan napenemiaH KaMepa CHaSmaeTCH mouKou 
HagenuBamm (target) — MHHHaTiopHbiM oGbcktom b TpexMepHOM 
npocTpaHCTBe , Ha KOTopbiH iiaripaBJineTCH ocb BH3HpoBaHHH KaMepbi. 
HajiHHHe tohkh HanejiHBaiiHH no3BOJineT bo Bcex OKHax ripoeKHHH narjiHfliio 
BH^eTb, Kya,a HanpaBJieHa KaMepa. CBoSo^Haa KaMepa He HMeeT tohkh 
H apejiHBaHHH, a noTOMy ee JierKO 3acTaBHTb nepeMeipaTbCH b^ojib aa^aiinon 
TpaeKTopHH hjih H3MeHHTb HanpaBJieHHe Ha6moAeiiHH 3a cneT npocToro 
noBopoTa 



BOKpyr option H3 oceii. I Icyipoftiree KaMepbi SyayT paccMOTpeHbi b rjiaBe 9, 
«Pa6oTa c hctohhh Ka.vi h cBeTa h KaMepaMH* . 

Bii3yajiH3aijHH 

Bii3yajiii3au,UR (rendering) — bto npopecc, b xo,fl;e KOToporo MAX 
HHTepnpeTHpyeT Bee ofrbeirrbi cueiibi b KOHTeKCTe nauaioniero Ha hhx 
ocBem,eHHH, MaTepnajioB noBepxHOCTeii h HanpaBJieHHH Ha6jnoAeiina c 
uejibio nojiyaeHHH HToroBoro H3o6pa>KeriHH. 3 to HToroBoe H3o6paaceHHe 
MoiKeT npe,zjcTaBJiHTb co6oii OTyieJibiibiH chhmok cueiibi hjih kuap 
aHHMapHOHHoii nocjieAOBaTejibHOCTH. 



Phc. 1.17. HopMajin — 3to BOoGpajKaeMbie 0Tpe3Kn, ncxoflHmne m, 3 ucinpoB MHoroyrojibHbix 
i-paiie.H iicpiicii/FHKy-'iHpiio hx nOBepxHOCTHM. Ohh Meiioa bay iotoh nporpaMMoii ;uih 
pacaeTa HHTeHCHBHOCTeH h nanpaisjiciiMH ay-ieii CBeTa. OTpajKaeMbix rpaiiHMM, a 
TaKHte oiijjc/fcjihiot ycnoBHe bm/immoctm rpaHeii 

HtoSbi noHHTb, KaKHM o6pa30M MAX npeo6pa3yeT miio/Kcctbo MHOroyrojibHHKOB b 
H3o6paaceHHe cpeHbi. cae^yeT pa3o6paTbca b tom. KaK BooSipe KOMnbiOTep mhtcj> 
npeTHpyeT iioBcpxnocTM sthx MHOroyrojibHHKOB. Bo-nepBbix, hto 6 bi 6 bitb Bocnpa- 
HHTBIM B KaMCCTBC IIOBCpXIIOCTM, MHOTOyrOJIbHHK AOJKKeH HMeTb HOpMajIb. HopMCUl b 
(normal) — sto BooSpasKaeMBiii HanpaBJieHHbiH OTpe30K, mcxo/ihiumm H3 14 c 1 it pa r pa 
hh 1 1 c p 1 1 c 11a a Ky j i ap 1 1 < ) ee noBepxHOCTH h yKa3biBaiomHH, KaKaa H3 CTOpoH 3 toh 
rpaHH hbjihctch bh^hmoh . a TaFOKe no a KaKHM jtjiom OHa pacnojiaraeTCH B 
npocTpaHCTBe , 



KaK noKa3aHO Ha pnc. 1.17. Ecjih npoeKU,HH HopMajiH Ha ocb BH3HpoBaHHH 
KaMepBi HanpaBJieHa ot KaMepbi, to rpaHb CHHTaeTCH hcbmahmoh. Ecjih nee 
npoeKH,HH, HaoSopoT, opHeiiTHpoBana Ha KaMepy, to rpaHb nojiaraeTCH 
bh^hmoh. Kor.ua MAX HaHHiiaeT b h ay an h a a hm i o cpeiibi, oh paccHHTbiBaeT, 
KaKoe KOJiHHecTBO CBeTa h c KaKHX HanpaBJieHHii nanaer Ha Kane^yio rpaHb, a 
TaKnee KaKoe kojihhcctbo CBeTa OTpaneaercH ot Kane^on rpaHH b CTopoHy 
KaMepbi c yneTOM opiieiiTapHii HopMareH. 

B 6 o JibiHHHCTB e cjiynaeB HopMajiH npHCBaHBaioTCH rpaHHM tojibko c ofliioii 
CTopoHbi, o6pa3yn TeM caMbiM odnocmopoHnue MHoeoyeonbHUKU (single-sided 
polygons). O^HOCTopoHHHe MHoroyrojibHHKH Moryr 6bitb ibh3hmhmh» tojibko 
c toh CTopoHbi, b KOTopyio HanpaBJieHa HopMajib, h 3to MoneeT b pane cjiynaeB 
npHBOAHTb k npoSjieMaM npn BH3yajiH3au,HH — HanpHMep, ecjiH noMecTHTb 
KaMepy BHyTpb oOreKTa. I IoaTOMy npe/iycMOTpeiia bo3mojkhoctb H3BecTHTb 
ajiropHTM BH3yajiH3au;HH KOMnjieKca MAX o tom, hto flamibiK MHoroyrojibHHK 
HBJiHeTCH deyxcmopoHHUM (double- sided polygon) h MoneeT 6bitb BH^eir c 
o6eHX CTopoH, KaK noKa3aHO Ha pnc. 1.18. 


JlMueBan 06opoTHaa 

trropoHa CTOpOHa 



Phc. 1.18. O/inocTopoiiiiHC MHoroyrojibHHKH ofijiajiaior ojuioii bhuhmoh rpaHbio, a 
HByXCTOpOHHHe MHoroyrojibHHKH BMJIIIbl C of)CHX CTOpOH 

lIpoSjieMbi c BH3yajiH3au,HeH, iiojioRiibic "Iicbhahmbim* MHoroyrojibHHKaM, MoryT 
B03HHKaTb h b Tex cjiynanx, Kor/ia TpeyrojiBHbie rpaHH, eocnaBJiHioniMC MHoroyrojiB- 
hhk. He jicaear b ojjhoh iijiockocth. B3hb b KanecTBe npHMepa HeTBipexcTopoHHHH 
MHoroyrojibHHK (HeTbipexyrOJIBHHK), BOOSpa3HM, HTO OH UCJIMKOM JIC/KHT B O/Uiofi 
nnocKOCTH. Ecjih Tenepb B3HTB ero npaByio hhjkhioio BepruHHy h npHiiojuiHTb tojibko 
ee ojiiiv nap. hjiockoctbio, to MHoroyrojibHHK iipnofipcTCT «h3jiom», to ecTB nepecTaHeT 
6bitb naocKHM, KaK noKa3aHO Ha pnc. 1.19. Xoth 3tot ofrbein h ocTaeTCH mhoto- 
yrojiBHHKOM (aejib MHoroyrojibHHKH MoryT hmctb jiioSoe hhcjio BepniHH), nacTB ero 
MOJKeT He 6bITb BH3yajIH3HpOBaHa JIOJDKIlbIM O0pa3OM H3-3a OpHemaHHH HopMajiH 
toh rpaHH, KOTopaH OTKJiOHHJiacb ot HanajiBHoro iiojiojkciihh. OfliiMM H3 cnocoSoB 
pemeHHH npofijiCM TaKoro copTa hbjihctch npeo6pa30BaHHe Bcex ofrbeKTOB b cobo- 
KynHOCTH TpeyrojiBHBix rpaHeii. riocKOJibKy y TpeyrojiBHHKOB tojibko no Tpn Bepimt- 
hbi, jjjih hhx HCKJiioHeHa bo3mo}khoctb npHoSpecra «h3jiom» hjih nepecTaTB 6bitb 
njIOCKHMH . 



n 

Phc. 1 . 19 . MHoroyrojifaHHKH c 6ojiee mcm TpeMH BepniHHaMH MoryT OKaaaTbCH 
HenjiocKHMH, ecjiH o^Ha H3 hx BepniHH nepecTaHeT jieHcaxb b oahom 
IIJIOCKOCTH C OCTajIbHblMH. OtO MOJKCT npHBeCTH K OIIIHfjKaM BH3yajIH3aU,HH 

Bfl,o 6 aBOK K HeoSxOAHMOCTH IipHHHMaTb B paCCMOTpeHHe IIOJIOJKeHHH 
HopManeii, b xope cBoeii paSoTbi ajiropHTM b m 3yaji H.aanHH MAX yHHTbiBaeT 
TaKJKe HBCT hjih TeKCTypy, to ecTb xapaKTepncTHKH MaTepnaxa, 
Ha3HaHeHHoro TOMy hjih HHOMy MHoroyrojibHHKy, nojiojKeHHe hctohhhkob 
OCB eipeHHH . HX H,BeT, HHTeHCHBHOCTB H MHOJKeCTBO flpyrHX (j)aKTOpOB. B 
3aKJiioHeHHe MAX «pncyeT» pe3yjiBTaTbi Bcex sthx pacneTOB Ha 3Kpane b BHpe 
H3o6pajKeHHH. MAX n OAA e pain Baer hcckojibko peiKHMOB BH3yajiH3aii;HH, KaK 
BCTpoeHHbix b nporpaMMy, TaK h ponojiHHTejibiibix, nocTaBJineMbix b Bnpe 
MOAyjieii paciHHpeHHH. 

CaMbiH npocTOH h SbicTpbiH pe'/KHM BH3yajiH3apHH — 3to BU3yajiu3caam 
KapicacoB 06'beKTOB (wireframe rendering), HanoMHHaiomaH paccMOTpeHHbiH 
paHee pejKH.vi OTofipaaceiiMH cueiibi b OKHax npoeKunn. 3tot pe>KH.vi pepieo 
Hcnojib3yeTCH Ha npaKTHKe, pa3Be tojibko ajih TecTHpoB aHHH aiiHMaiiHH hjih 
b cjiynanx, Korpa TpeSyeTCH cnepnajibHO nopHepKiiyTb «KOMnbioTepHoe» 
ripoHcxo'/fcpeuHe pe3yjibTHpyiomero H3o6paiKeHHH. 

B peacHMe cpacemHoii BU3ycuiu3ayuu (flat rendering) MAX paccHHTbiBaeT u,Bex 
H HHTeHCHBHOCTB OTpaJKeHHOTO OT KaiKpOH TpaHH CBeTa C VHCTOM 
opneHTapHH epMiicTBeinroH HopMajiH b ueiiTpe stoh rpaHH. Pe3yjibTHpyiom;ee 
H3o6pa5KeHHe ripepcTaBJiHeT co 6 oh coBoicynHOCTb MHoroyrojibHHKOB, KasKAbiH 
H3 KOTopbix HMeeT opiiopoAiryio oKpacKy h pe3KO OHepHemibie rpaiinipbi c 
COCeflHHMH MHOTOyrOJIbHHKaMH. 3 tO TOJKe SbICTpblH cnocos BH3yaJIH3apHH 
cpeHbi, nacTO Hcnojib3yeMbiH ajih tcctoboto npocMOTpa aHH.viau,HH. 
CjieAyroipHM no HapacTaHHio ypoBHH KanecTBa peatHMOM b h 3y aji h 3 ap h h 
HBJ iHeTCH pacKpacKa no Oomy (Phong rendering). B stom peacHMe MAX 
paCCHHTbIBaeT HHTeHCHBHOCTB OTpajKeilHH B Ka'/Kpoii BepniHHe rpaHH, a 
3aTeM HHTepno Jinpy eT sth 3Ha L iennfl a jib Ka>Kfloro nHKcejin b npe^ejiax 
rpaHH. B pe3yjibTaTe nojiynaioTCH noBepxHOCTH c njiaBHbiM nepexopoM 
OTTeHKOB u,BeTa h OTcyTCTBHeM BHpH.vibix neperiapoB UBeTa Mea-cpy rpaHHMH, 
hto oRecnexHBaeT Sojibinyio peajiHCTHHHOCTb H3o6paHceHHH, mcm b pe/KH.vie 
(JiaceTHOH BH3yajiH3an,HH. eipe Sojibmero peajiH3Ma ripn paiino.vi pejKHMe 
BH3yajiH3an;HH paccHHTbiBaioTCH h H3o6paiKaioTCH Ha noBepxHOCTH 06'beKTOB 
3epKanbHbie 6 jihkh. SepKcuumuie Gjiuku (specular highlight) — 3to rorraa 
3epKajibHoro OTpa>KeiiHH CBeTa Ha noBepxHOCTHX 06 'beKTOB, hbjihioili;hxch 
S jieCTHipHMH. 

MeTop pacKpacKU no Bnunny (Blinn rendering) riopo 6 en npep,bip,j^m,e.\iy, ho 
o 6 ecneHHBaeT OTo 6 pajtceiiHe 3epKajibHbix 6 jihkob, He ctojib HeecTecTBeHHO 
HpKHX, KaK b cjiynae pacKpacKH no cpomy, a cjiepoBaTejrbito, 6 ojiee 
peaJIHCTHHHbIX. 

TpaccupoBKa Jiyueu (ray tracing) HBJineTCH MeTopoM BH3yajiH3an;HH, npn 
KOTOpOM pBeT H HHTeHCHBHOCTB CBeTa B KajKflO.VI nHKCeJie H3o6pa5KeHHH 
cpeHbi paccHHTBiBaeTCH 




nyTeM npoKJiaAKH BooSpajKaeMbix Jiynen, hcxoahluhx H3 rna3a HaSjnoAaTejiH, 
ripoxopHLUHX nepes KajK,a,biH nHKcenb ripoeKUHH cueiibi h npoTHrHBaeMbix ao 
nepeceHeiiHH c noBepxHOCTbio OAHoro H3 oSbcktob. 3to no3BOJiHeT 
oripe/ieJiHTb, ot KaKoro MaTepnara OTpa3HJicn Aamibin jiyn b CTopoHy mao a 
Ha6jnofl,aTejiH h KaKHe hctohhhkh ocBeipeHHH bhocht BKJiaA b ubct h 
HHT eHCHBHOCTB CBeTa, OTpa/Kennoro no painioMy jiyny. Pa3HHpa .vie/tcpy 
MeTOflOM TpaccnpoBKH Jiynen n ppyrn.viH MeTopa.MH BH3y anH3 arpiH , 
paccMOTpeHHbiMH paHee n oSoSrpeHHO Ha3biBaeMbiMH MeTopaMH ckclhu- 
pymcyeu BU3ycum3ayuu (scanline rendering), coctoht b tom, hto, 
paccMaTpnBaH OTAejibHbiH jiyn, mojkho npocjieAHTb ero nepeoTpa/Kenna ot 
A pyrnx o6T>eKTOB, OTKJioHeHHH ot npHMOJiHHeHHOH TpaeKTopnn npn 
npoxojKAeHHH nepe3 npoispaHiibie MaTepnanbi n ynecTb pHA ppyrnx 
(j)aKTopoB. hto BbipaneaeTCH b HTore b (jiopMHpoBaiiHH otjihhhbix no KanecTBy 
Tepien, 3epKajibHbix OTpaatemiH n 3 (|)(|)cktob npejioMJieHHH. B MAX 
TpaccnpoBKa jiyneii peajiH30BaHa He nan mctoa BH3y ajiH3 an;HH , a KaK CBoe- 
o6pa3Han pa3HOBHp,nocTb MaTepnana oSbcktob. 3to AaeT bo3mojkhoctb 
B blSoponHO npHMeHHTb TpaCCHpOBKy p.TH BH3yajIH3aiI,HH OTACJIbllblX 
oS'beKTOB cueiibi, a Tannce noBbicHTb CKopocTb pacneTOB. 

IIomhmo riepeHHcneiurbrx, Bbi MonceTe npHMeHHTb h APyrne mctoabi 
BH 3yajiH3an;HH 3a chct Hcnojib30BaHHH MOAyJien pacnrapeHHH MAX. Moavjim 
pacniHpeHHH no3BOjmioT peajiH30BaTb HecKOJibKO ycoBepmeHCTBOBaHHbix 
anropHTMOB TpaccnpoBKH Jiyneii hjih npHMeHHTb em;e 6ojiee coBepmeHHbie 
ajiropHTMbi BH3yajiH3an;HH, ocHOBaHHbie Ha pacneTax MeTopoM nepeHOca 
H3JiyneHHH. Mctoa nepeHoca H3JiyneHHH no3BOJineT oneiib tohho paccnHTaTb 
3HaneHHH ocBeuxeimocTH ajie.vieiiTOB cneiibi. ho penon Sojibinoro BpeMeHH 
BH3yajiH3an;HH. PiojiHOCTbio npopeccbi BH3yajiH3an;HH h hx peajiH3an;HH b 
MAX paccMaTpHBaioTCH b rnaBe 12 , «OcBoeHHe mctoaob BHsyaiHaanHH cpeH». 

MAX no3BOJineT npHMeHHTb aunMapnio npaKTHHecKH ko BceMy, ot 
nojiojKeHHH oObcktob po napaMeTpoB hx cosAaiinn, thkhx KaK pHHa hjih 
innpHHa jsjia oSBeKTa rana napajiJiejienmieAa. Bbi MoaceTe rrepeMeuiaTb h 
H 3MeHHTb 06'beKTbi, nacTH oSbcktob, hctohhhkh CBeTa, KaMepbi h Aanee 
MaTepnanbi oSbcktob. Xoth anHMauHH mokct TpeSoBaTb npHCTaiibHoro 
BHHMaHHH, KaK b cjiynae pa6oTbi c TpexMepHbiMH (|)nrypaviH jiioagh, ho b 
S ojibniHHCTBe cjiynaeB 3 to aobojibho oneBHAHbiH ripopecc. Bbi MOAcere 
npHKHHyTb , CKOJibKO BpeMeHH, no-BaineMy, aojukho npoAOJHKaTbCH to hjih 
HH oe APHiKeHHe , a 3aTeM nepeMecTHTb o 6 bckt, hctohhhk CBeTa hjih KaMepy b 
HOB oe nonojKeHHe b icaApe, OTAenemioM ot ncxoAiroro TpeSyeMbiM 
HHTepBajioM. riocjie 3Toro MAX aBTOMaTHnecKH paccnHTaeT nononcennH 
oSneKTa bo Bcex n po mc/Kvto h i i bix i-eaApax. C rroMouibio cnennajibiroro 
nporpaMMHoro moavjih Track View (IlpocMOTp TpeKOB) mojkho Aance 
HaSjnoAaTb HHTepnojiHpoBaHHoe ab once line b bhac BpeMeHHOH Anarpa.MMbi 
HJIH (JiyHKpHOHaJIbHOH KpHBOH. O peaJIH3aiI,HH pa3JIHHHBIX MeTOAOB 
aHHMapHH b MAX penb noHACT b neTbipex nocjieAHHX maBax khhth. 



3aKJiK)HeHne 

B 3toh maBe Bbi H3ynHJiH cjieflyioLUHe TeMbi: 

» OCHOBHbie nOHHTHH TpeXMepHOH rpa(|)HKH; 
r nepexoA ot ABy.viepiioH rpac|)HKH k TpexMepHoii; 

• OCHOBHbie IipHIipHIIbl TpeXMepHOH KOMnblOTepHOH rpat|)HKH. 

MaTepnaji ahhhoh rjiaBbi KacajicH o6iii;hx KoirpermHM TpeXMepHOH rpa(|)HKH, 
jiejKaipHX b ocHOBe nporpaMMbi MAX. B ocTajibHbix rjiaBax kiihth Bbi 
HaH^eTe flonojiiiMTejibiibie TeopeTHnecKHe CBe^emiH o TpexMepnon rpatjiHiee, 
conpoBOJK^aeMbie b HeoSxoAHMbix cjiynanx myipofiiibiM pasHHCHeiineM 
OTfleJibHbix acneKTOB. flaHHaa rnaBa, no cyra, iipeflCTaBJia/ia c,o6oh o63op, 
noMoraiomHH no3HaKOMHTbca c TepMHHOJiorneH h ochobhbimh npou,ecca.viH. 
Tenepb noflonuia nopa nanaTb TecHoe 3HaKOMCTB o c nporpaMMOH 3D Studio 
MAX. B c/iepyioLueH rjiaBe bbi nojiyuHTe BBO^Hbie CBe^eiiMH 06 HHTepcJieHce 
nporpaMMbi MAX 3.0 h o tom, Kan 3thm m iTepijieHCOM nojib30BaTbCH. 



O63OP 3JieMeHTOB 

HHTep(J)eHca MAX 


3.0 


HToObI BbDKaTb MaKCHMy.Vl B03M05KH0r0 

H3 3D Studio MAX 3.0, upoKfle Bcero 
HeoSxO^HMO npOCTO UayMHTbC’H 
nojib30BaTbCH 3toh nporpaMMoii. 
HHbIMH CJIOBaMH, HyjKHO HeMHOrO 
nonpaKTHKOBaTbCH b padoTe c 
HHTep(|)euco.\i MAX 3.0 h tcmh 
B03M05KH0CTHMH, KOTOpbie OH BaM 
npeAOCTaBJiHeT. 

B KOHpe flaHHOH rjiaBbi BaM npe^cTOHT 
co3^aTb ireOojrbuiyio aiiMMapmo, 
«repoeM» KOTopoit CTaHeT 

MHOrorpaHHHK, HaHMHaiOLU,HH HepBHO 
nyjibCHpoBaTb nepefl TeM, KaK 
B3opBaTbCH. 3to ynpajKHeHHe 
noMOJKeT BaM npocjie,zjHTb Becb 
ripopecc paSoTbi Ha^ auMMapneii b 
MAX ot Hanajia ao Konua, a Taroice 
OBJiaACTb HaBbiKaMH paOoTbi c hh- 
Tep<j)eHCOM MAX. 



B cannon rnaBe BHHMaHHe OyAeT cocpe^oToneHO Ha KHTep^eiice MAX 3.0 h 

Ha TOM, KaK HM n0AB30BaTBCH. B HaCTHOCTH, OyoyT paCCMOTpeHBI C.rre/IJTOLHHe 
TeMBi: 

a paSoTa c (|)afiaaMH: 

« paOoTa c OKHaMH npoeKH,HH; 

« BBlSop KOMaHfll 

• pa6()Ta C MeTOflaMH npHBH3KH, KOOp^HHaTHBIMH CeTKaMH H CflHIIHUaMH 

H3MepeHHii; 

» ynpaBJieHHe cnocoOoM OToSpaiKeHHH o6T>eKTOB; 
h HMeHOBaHHe oObcktob; 

• BBi^ejieHHe o6T>eKTOB h padoTa c Bbi^eaeiriibiMH o6T>eKTaMH ; 

• HcnojiB30BaHHe /J,HcneT<-repa pecypcoB; 

• npHMeHeHHe MOAynen pacniHpeHHH. 


IIojib30BaTejibCKHH HHTepiJ)eilc 
MAX 3.0 


HnTep(|)eHC nporpaMMBi 3D Studio MAX 3.0 ^ocTaToniro th6ok h 
oOecneuHBaeT b Bbicuieu Mepe ripoH.iBOflHTeabiryio paSoTy. BnaroAapa 3TOMy 
ycoBepmeHCTBOBaHHOMy HHTepc^eiicy paOoTa b MAX HHTyHTHBHO noHHTHa, a 
3to oOecneuHBaeT ObicTpoe iipnoOpeTeuHe HaBBiKOB h flajibiieHLUHH nporpecc 
b paSoTe c nporpaMMoii. Ha puc. 2. 1 noKa3aH o6lu,hh bha aKpana MAX h 
o6o3HaHeiibi ochobhbic ajieMeHTBi HHTeptJjeHca'. 

PaSoTa c (|)aiuiaMH 

I Iepefl TeM KaK yrjiyOnTBCH b ocBoeHHe HHTepcJjenca, caMoe BpeMH 
pa3o6paTBCH b tom, KaK b MAX npoH3BOAHTCH paSoTa c ([laH/iaMH. Bee 
(j)auabi, co3^aBaeMBie b 3D Studio MAX, coxpaHaioTca h 3arpyiKaioTca c 
pacniHpeHHHMH .MAX. BbiOpau komb i my File >• Open (Oaiiji > Otkpbitb) hjih 
File > Save (Oaiiji >• CoxpaHHTB) , bbi CMoaceTe Hcno;iB30BaTB oaho H3 
CTaH^apTHBix okoh onepauMoiiHOH cHCTeMBi Windows, Open File (OTKpBirae 
(Jjanjia) hjih Save File (CoxpaHeHHe ([jaitaa), A.™ otkpbithh hah coxpaHeHHH 
(jjaiiAOB. OAHano bo3mojkhocth MAX no padoTe c (JjaiinaMH He 
OTpaHHHHBaiOTCH 3THMH KOMaHflaMH. PadoTHH B MAX, BBI MO'/KeTe 
ripucoeduHsimu (|)aHAbi ( merge ), saMeHmm , hx ( replace ) h npoH3BOAHTB 
UMnopm (|)aiiAOB ( import ). 






maammmm 




OTMeHUTb/riOBTOpHTb OTpa3MTb/OpHaMeHT/BbipOBHHTb 
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Phc. 2.1. HHTep<J)eHC MAX 3.0 narjiH/iiio HJiJiiocTpHpyeT npocTOiy floeryna k KO\ian/ia\i h 


c})yHKi;HHM nporpaMMM 






npncoe,zi;iiHeHne (JjaiiJiOB 

Oahoh H3 caMbix jiyHLUHX (|wiiku,hh paSoTbi c cJjaiijiaMH b MAX hbjihctch 
B 03M05KH0CTB 3arpy3HTb cjjaiiji h iipHcoejiHiiHTb ero coflep/KHMoe k TeieymeH 
cpeHe. 3 to nojie3HO, Kor.ua Bbi xothtc 3arpy3HTb oObeicT 03 paHee cooflaiinoii 
cpeHbi h BCTaBHTb ero b cpeny, pa3pa6aTbiBaeMyio b HacTOHipHH momcht. 
IlpHcoeAHHHTb mojkho tojibko (|)aHabi nporpaMMbi 3D Studio MAX. ,H,jih 
npHCoe^HHeHHH k cueue 06'beKTOB H3 cjjaiijiOB hhoto (JjopMaTa cjiepyeT 
BHauane BbinonHHTb H.vinopT sthx c|)aHJioB. B caeAyiome.vi ynpaanreuHH bbi 
ripoH3Bep,eTe npMcoep,HiienHe co,n;epjKHMoro (Jjaujia k TeKymeii c'ueire. 

nPHCOEflHHEHHEJl>AHJIA K TEKyipEH CIJEHE 

1. BbidepHTe KOManpy MeHio File >• Merge (Oaiiji >• I IpHcoe/miiHTb). I IepeA 
BaMH hohbhtch okho .zmarora Merge File (ripHcoe/miieiiHe (Jiaiijia), He 
OTJiHHaiomeecH ot ranoBoro OKHa otkpbithh cjjaiijia. 

2. BbidepHTe cjiaiiji mf02-01.max Ha conpoBonmaiomeM KHHry KOMnaKT- 
AHCKe. FIohbhtch okho .zmarora Merge (I IpHcoe/iHirenHe), rp,e mojkho 
B bi^eJiHTb 06'beKTbi, cop,ep/Kam,HecH b OTKpbiBaeMOM cjiaiijie, KOTopbie Bbi 
xoTenH 6bi iipHcoeAHiiHTb k cuene. BbmejiHTe Bee 06'beKTbi h ipejiKHHTe Ha 

KHonKe OK. 

3. Ecjih bm BbiAeJiHTe Kaicne-TO 06'beKTbi, HMeHa KOTopbix coBna^aioT c 
HMeHaMH 06'beKTOB, yjKe HMeioiimxcH b cocTaBe cpeHbi, to hohbhtch 
3anpoc Ha nepeHMeHOBaHHe TaKnx o6beKTOB. B jaHHOM cjiynae b cocTaB 
cueiibi 6yAeT Ao6aBJien ctoji co ctohih,hm Ha HeM HaiinMKOM. 

B MAX ecTb eipe o/ina Ko.viaHAa c anaaorH'-nibiM h aa h a h e 11 h e m , Insert Track 
(BCTaBHTb TpeK), KOTOpaH n03B0JIHeT Bbl6paTb TpeKH aHHMan,HH H3 o^Horo 
(JiaHJia h BCTaBHTb hx b APyroii ([)auji. 3Ta bo3mojkhoctb 6yqeT 
paccMaTpHBaTBCH b maBe 15, «OcBoeHHe AonojiHHTejibHbix mctoaob 
aHHMaii;HH». 


3aivieHa c|>ai1[jiOB 

Bmccto npHcoe/mneiiHH k cpene coflep>KHMoro (Jiaiijia bbi mojkctc 3aMeHHTb 
06'beKTbi Bameii cueiibi o6T>eKTaMH H3 flpyroro cjiaiina MAX. fljin 3Toro 
cjie^yeT BbinojiHHTb KOMai my File > Replace (<£>aiiji >• 3aMeHHTb). Kor^a bbi 
B bi6epeTe (jiaii.i c o6T>eKTaMH /ijijt 3aMeHbi, MAX iipoH3Be.neT noncK b stom 
cjiaitiie 06'beKTOB, HMeHa KOTopbix coBnaflajm 6bi c HMeHaMH o6T>eKTOB 
TeKymeii cueiibi. riocKOJibKy b HMeHax 06'beKTOB MAX paiuiHuaeT CTpouiibie h 
nponncHbie 6yKBbi, o ueM noiineT peub iiHuee b stoh raaBe, yuHTbiBaTbcn 
6yayT tojibko TOMiibie coBnafleHHH HMen. Ecjih 6ynyT uaimeiibi 06'beKTbi c 
cob 1 iap,aiomH m h HMeHaMH, hohbhtch okho .zmarora, no3BOJiHK>mee Bbi6paTb 
06'beKTbi fl.rta 3aMeHbi. /tan nan KOMaHfla npu oT6ope 06'beKTOB hjih 3aMeHbi 
onHpaeTCH tojibko Ha hx HMeHa, noaTOMy cjienHTe, hto6bi b cocTaBe cueiibi He 
6bIJIO 06'beKTOB C O/IIII [aKOBblMII HMeHaMH. 

Ecjih, k npHMepy, bbi pa6oTaeTe 11 an cjiojkhoh auMMaiiHeii, to mojkctc 
3aMeHHTb cjioiKHbie 06'beKTbi Ha hx ynpoLLieiiiibie aiiajioru, hto6bi ycKopHTb 
npopecc OTJiaAKH aHHMau,HH. Korna nee nofloiifleT BpeMH npouisBOHUTb 
HToroByio BH3yajiH3au,Hio, BHOBb 3aMeHHTe ynpomeHHbie 06'beKTbi Ha hx 
O pHTHHaJIbl . 



HMnopT cJmnjiOB 

nocjiepHen H3 (JiaHJioBbix oriepannu, KOTopyio HaM npepcTOHT paccMOTpera, 
HBJIHeTCH HMnopT (JiaHJIOB TpeXMepHOH rpa(J)HKH HHBIX (|)OpMaTOB. 3toh peJIH 
cnyjKHT KOManAa mchio File >• Import (Oaiiji >• H m n ( ) p t h p o b axt ) . KpoMe toto, 
mojkho SKcnopTHpoBaTB (JjaHJiBi b cJjopMaTax ppyrax nporpaMM c noMOLU,bio 
KOMaH^Bi MeHio File > Export (Oaiiji >• SKcnoprapoBaTb). Bjiaropapn 
BCTpoeHHBiM nporpaMMHbiM cpepcTBaM MAX noppepjKHBaeT HMnopT (})aHJioB 
b (JjopMaTax nporpaMM 3D Studio 4.0 (3DS, PRJ h SHP), Adobe Illustrator, 
StereoLithography (STL) h b cjiopMaTe DXF nporpaMMbi AutoCAD, a OKcnopT 

— b c))opMaTax 3 D Studio 4 . 0 , ASE, DXF, STL h b (|iopMaTe WRL H3biKa VRML. 
flonojiHHTejiBHBie cjiopMaTbi HMnopTa-SKcnopTa noppepjKHBaioTCH 3a chct 
HcnojiB30BaHHH Mopyjieii pacmnpeHHH. 3to oSecnenHBaeT BaM npaKranecKH 
HeorpaHHneHHBie bo3mojkhocth no od.Meny cjianjiaMH. 

Llocjie toto Kan iiynenbie (|)aiiJibi dypyT OTKpBiTbi hjih HMnopmpoBaHbi , jih6o 
hx copepjKHMoe dypeT npncoepHiieno k reKymen cpene, Bbi CMOJKeTe ysHpeTb 
saKmoneiriibie b sthx (Jjanjiax cnenbi b OKHax npoeKn,HH MAX. OKHa ripoeKunn 

— 3to Mouproe epepcTBO npocMOTpa TpexMepHbix cpeH c npoH3BOJibHbix 
paicypcoB b npopecce coapariHH h MopH(|)HKanHH reoMeTpHnecKHX MopejieH 
odreKTOB. 

Pa6oTa c OKHaMH npoeiojHH 

OKHa npoeKpHH hbjihiotch oahh.vi H3 ochobhbix 3/ieMei-iTOB HiiTep(|)enca MAX. 
C hx noMoiubio mojkho paccMaTpHBaTb c'ueny nop paaunHiibiMH paKypcaMH. 
He 6ypb okoh iipoeKpun, BaM npHmjiocb 6bi BbipejiHTb oObeKTbi, iiaaHanaTb 
hm MaTepnajibi h BbinojiHHTb nap hhmh HHbie orrepannu npaKranecKH 
BCJienyio. 

HTaK, yMeiine padoTara c oraaMH npoeKunn hbjihctch oueiib BajKHbiM 
KOMnoHeHTOM ycneniHOH padoTbi c nporpaMMoii. no y.MOJiHaiiHio MAX HMeeT 
neTbipe OKHa npoeieunn: Top (Bnp cBepxy), Left (Bnp cjieBa), Right (Bop 
cnpaBa) h Perspective (nepcneKTHBa), KaK noKa3aHO Ha pnc. 2.1. Bbi MoaeeTe 
H3MeHHTb COpepjKHMOe 3THX OKOH, ynpaBJIHTb HX pa3MepaMH H nopapieoM 
cnepoBaHHH , BbinojiHHTb HHbie MaHHnyjiHpHH, podnBancb hx HaHJiymnero 
COOTBeTCTBHH npHKTHHeCKH JHoObIM nOTpedllOCTHM. BcJiepCTBHe THKOH 
ThSkOCTH OKOH ripoeKunn BHJKHO yMCTb HX npaBHJIbHO KOII(()HrypnpOBaTb. 


KoH(|)HrypHpOBaHHe okoh npoeKijHH 

MAX no3BOjmeT BbinojiHHTb KOH(|)HrypnpoBai ine Bcex napaMeTpoB h 
peacHMOB, noppepacHBaeMbix okhhmh npoeKunn. Mohcho HacTp bhb htb Tanne 
xapaKTepncTHKH okoh, KaK KanecTBO OTodpaaceHHH, KOMnoHOBKa b npepejiax 
3Kpana, ran OTodpaJKaeMOH ripoeKunn h mhojkcctbo ppyrax. nepBbiM H3 papa 
MeTopoB, c noMoiubio KOTopbix mojkho BbinojiHHTb KOH(|)nrypHpoBaiine OKOH 
npoeKpHH, HBJiaeTCH ipejinoK npaBoii KHonKoii Mbimn Ha hmchh, 
pacnojiaraiomeMCH b jicbom BepxHeM yrjiy KajKporo OKHa. B pe3yjibTaTe 
noHBJiHeTCH MeHio OKHa ripoeKunn, copepjKarpee KOMaHpbi HacTpoiiKH 



HaHSojiee nrapoKO Hcnojib3yeMbix napaMeTpoB h pencHMOB oToSpameHHH. 3 to 
M eHio noKa3aHO Ha pnc. 2.2. 



Smooth 

faeau'HtfW 

UWMftWM* 

3ourdng8^ 


Phc. 2.2. MeHK) OKHa npoeKunu, Bbi 3 biBaeMoe no me/iHKy npaBon KHomcoH Mbinra Ha hmciim 
OKH a. 3 /( 001 , MOJKHO Bbl 6 paTb KaneCTBO OToSpaHCeHHH, Tffll npOeKU,HH H HaCTpOHTb 
p«fl flpyrnx napaMeTpoB 

C.ae/iyioLUHH MeTOfl Koii(|)HrypnpoBaiiHH okoh npoei-cpHH ocHOBaH Ha 
HcnojiB30BaHHH OKHa ^Ha/iora Viewport Configuration (Koii(|)HrypauHH okoh 
npoeKpHH), noKa3aHHoro Ha pnc. 2.3, BBi3BaTb KOTopoe mojkho KaK no 
KOMaHfle Configure (KoHcjmrypHpoBaTb) KOHTeKCTHoro MeHio OKHa npoeKunu, 
TaK h no KOMaH/je Views >• Viewport Configuration (TI poeKUHH >• 
K()H(|)HrypapHH okoh npoeKunu) ocHOBHoro MeHio. B OKHe /ina/iora Viewport 
Configuration (Koir(|)Hrypau,HH okoh iipoeKipHii) copep/KHTCH ropaspo Sojibine 
napaMeTpoB HacTpoiiKH, a cm b MeHio OKHa. OSbihho 3to okho pnaaora npn- 
MeHHeTCH p/IH BHeceHHH B OKHa npOeKUHH H3MeHeHHH nOCTOHHHOrO 
xapaKTepa hjih pan Toro, htoSbi 3a opmi ripue.vi BirecTH H3MeHeHHH b 
HacTpoiiKy cpa3y Bcex okoh npoeKpun. 
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Phc. 2.3. Okho /jnajiora Viewport Configuration (KoHtJmrypaiiHH okoh npoeminH), c iiomoiumo 
KOTOpOrO MO/KHO OOyiI[COTBJIHTb nOJIHblH KOHTpOJIb Ha/( BCeMH napaMeTpaMH H 
pejKHMaMH okoh npocKnnn MAX, ot KanecTBa OTo 6 pa;i;ciiHH /;o komhohobkh okoh 
Ha aKpaHe 




Okho ^najiora Viewport Configuration (Koii(|)Hrypau,HH okoh ripoeKUHn) 

BKJiioHaeT cneAyiomHe BKJia^Kn: 

* Rendering Method (MeTOA BH3yajiH3aijHH) . Ha stoh BKJiaAKe mojkho 
HacTpanBaTb napaMeTpbi H3 paa^enoB Rendering Level (YpoBeHb 
BH3yajiH3an;HH), Apply To (npHMeHHTb k), Rendering Options (napaMeTpbi 
BH3yajiH3an;HH), Fast View (BbicTpbiH npocMOTp) n Perspective User View 
(nepcneKTHBHaH npoeKunn). Ha pnc. 2.4 npnBefleiibi npHMepbi paannHiibix 
ypoBHen b h ay an n 3 a u, h n , noAAepjKHBaeMbix b MAX h ycTaHaBJiHBaeMbix 
nepeKjnonaTejiHMH 03 pas^eua Rendering Level (YpoBeHb BH3yajiH3aijHH) . 

» Layout (KoMnoHOBKa). B BepxHeii uacra Bie/nyiKM noMeineir Hadop 
ripe/ioripeflejieiiiibix komhohobok, to ecTb BapnaHTOB paadneiiHH oKpana Ha 
OKHa ripoeKUHn, KOTOpbIMH MOJKHO n0JIb30BaTbCH B TOTOBOM BHfle. BbldpaB 
HyiKHyiO KOMnOHOBKy, MOJKHO 03MeHHTb THnbI IipoeKpHH, OTOdpaJKaeMblX B 
kbjkaom H3 bxoahiii,hx b Hee okoh, mejiKiiyB Ha 3Haw cooTBeTCTByiomero 
OKHa BbI30Ba KOHTeKCTHOTO MeHK). CneAyeT BbldHpaTb TaKyiO 

KOMnOHOBKy OKOH IipoeKHHH, KOTOpaH, Ha Bam B3TJIHA. odecneHHT 
Handojibiiiyio ocjxjieKTHBHOCTb b padcTe c MAX. 

BflodaBoic k 3TOMy mojkho yKa3aTb flBa BapnaHTa komhohobok okoh 
npoerajHH, Layout A (BapnaiiT A) h Layout B (BapnaHT B), hto6bi 
n e pe KJiio aaTBCH MCTfly hhmh bo BpeMH padoTbi c MAX, Bbidnpaa KOMaii^y 
Swap Layouts (noMeHHTb KOMnOHOBKy) H3 KOHTeKCTHOTO MeHio okoh 
npoeKpHH. 

h Safe Frames (OdnacTH coxpaHeHHH). Ha stoh BKJia^Ke mojkho ycTaHOBHTb 
napaMeTpbi od/racTen coxpaHeHHH Ka^pa b aKTHBHOM OKHe ripoeKUHn. 
OdnacTb coxpaHeHHH H3odpaJKaeTCH b OKHe ripoeKnuH b bh/ic 
npHMoyrojibHOH paMKH h yKa3biBaeT rpaunpbi ynacTKa naodpajKeiiHH, 
KOTopbiii rapaHTHpoBano OTodpa3HTCH Ha TeuesKpane npn 
BOcnpoH3Be^eHHH BH^eo3anHCH aHHMapHH. npn noKa3e aHHMaipH, 
3aperHCTpHpoBaHHOH b ('TaiiflapTe TeneBH3HOHHoro CHraajia, nacTb 
H3o6paiKeHHH no KpaHM TenesKpaHa odpe3aeTCH. npHHHTbiH no 
yMOjmaHHio pa3Mep odnacTH coxpaHeHHH gocthe/ihct 90% ot pa3Mepa 

HCXO^HOTO KaApa. 

» Adaptive Degradation (Ap,ariTH Biian AorpaAapHH). Ha stoh BKJia^Ke bbi 
MOJKeTe ycTaHOBHTb napaMeTpbi H3 pasflenoB General Degradation (OdrpaH 
Aerpafl,apHH), Active Degradation (Akthbiibh flerpaflaiiHH), Degrade 
Parameters (napaMeTpbi ^erpa^apHH) h Interrupt Settings (YcraHOBKH 
npepbiBaHHH). Bee sth napaMeTpbi c/iyneaT ^jih ynpaBJieHHH TeM, KaK MAX 
dya,eT KoppeKTHpoBaTb ypoBeHb KaaecTBa OTodpaneeiiMH b okhux npoeKii,HH 
c nen bio noftnepjKaHHH TpedyeMoh ckopocth aiiMMaunn. 

« Regions (OdnacTH BH3yajiH3an,HH). Ha stoh BKJiaAKe mojkho saflaTb 
npHHHMaeMbie no yMOjmaHHio pa3Mepbi od/racTen, KOTopbie dyayT 
BH3yajiH3HpoBaTbCH b pejKHMax Region (OdnacTb) h Blowup (YBeuHHeiiHe), 
a TaKJKe yKa3aTb pa3Mep BHpTyanbHoro OKHa ripoeKUHn — odnacTH b OKHe 
KaMepbi, KOTopan mojkct BpeMeHHO yBejiHHHBaTbcn ao pa3MepoB OKHa. 
HHbIMH CJIOBaMH, MOJKHO BpeMeHHO 3aMeHHTb H30dpaJKeHHe B OKHe 
KaMepbi yBejiHneHHOH nacTbio stoto H3odpajKeHHH , HTodbi padoTaTb c 
donee AeTajibHbiM npeACTaBneiineM cpeiibi. Bo3MOJKHOCTb aa^aBaTb 
BHpTyajibHoe okho ripoeKUHn AOCTymra tojibko npn Hcnonb30BaHHH 
ApaiiBepa Ancnnen rana OpenGL. B ocTanbHbix cnyaanx napaMeTpbi 
paa/jena Virtual Viewport (BnpTyajibHoe okho npoeKipm) HeAOCTynHbi h 
H30dpaJKai0TCH TyCKJIbIM tohom mpH(|)Ta. 






Phc. 2.4. Pa.ijiMMiihic ypoiiiiH KanecTBa BH3yajiH3aitnn, BBiSnpaeMBie b OKHe .ajrajioraViewport 
Configuration (KoH(J>mypan,HH okoh npoeKpHu) 


Pa6oTa c HHCTpyMeirraMH ynpasjieHHa 
OKHaMH npOeKl^HH 

MiicTpyMCin'bi ynpaBJieHHH okhsmh iipoeicunM iio3bojihk>t BaM KaK 6bi nepeMemaTb- 
ch BOKpyr Mo.ac: ji npy c moh cuciim. C noMompio 3thx cpep,CTB ocymecTBJiHioTCH TaicMC 








onepau,HH, KaK MacniTaSHpoBaHHe, npoKpyTKa h noBopoTbi npoeKUHH. dunce 
BHfl cpeilbl B OKHe C'be.VIOHUOH KaMepbl, HBJIHKdUeHCH oS^eKTOM MAX, 
KOTOpbIM MOJKHO MaHHIiyjIHpOBaTb KaK JIK>6bIMH upyrHMH o6"beKTaMH, 
floriycKaeT ynpaBJieHHe c HcnojiB30BaHHeM Tex ace caMbix HiicTpyMeiiTOB, hto 
H H3o6pa'/KeiIHH B APyrHX OKH3X npOeKU,HH. 

HHCTpyMeiiTbi ynpaBJieHHH OKHaMH npoeKUHH pacnojiojKeHbi b npaBOM 
HHJKHeM yrjiy aiepana MAX, KaK noKa3aHO Ha pnc. 2.1. CocTaB KHonoK 
ynpaBJieHHH MenaeTCH b 3aBHCHMOCTH ot THiia aKTHBHoro OKHa npoeKUHH. 
HanpHMep, aKTHBHOMy OKHy Camera (KaMepa) cooTBeTCTByeT coBceM hhoh 
HaSop KHonoK, hcm, cKanceM, OKHy Top (Bun CBepxy). riocjie njejinKa Ha jiioSoh 
H3 KHonoK ynpaBJieHHH okhhmh npoeKUHH oHa OKpaniHBaeTCH 3ejieHbiM 
pBeTOM, yKa3biBaioiri;HM, hto ynpaBjineMbiH stoh khoiikoh pen; mm 
aKTHBH3HpoBaH . Ha pnc. 2.5 noKa3aHbi KHonKH ynpaBJieHHH CTaunapnibiM 
OKHOM OflHOH H3 OpTOrpaijlHHeCKHX npoeKUHH MAX. 



CueHa uennKow 


MactiiTa6 acex okoh 
M acurra6 
Macurra6 ofinacTu 


BbifleneHHbiii Ha 6 op uerwuoM 
CueHa ue/iHKOM ao Bcex okhbx 
Pa 3 BepHyTb / BoccraHoaviTb 


npoKpynra noBepnyrb 


Phc. 2 . 5 . HHCTpyMeHTbi ynpaBJieHHH OKHaMH npoeKUHH, c noMoin,bio KOTopbix mojkho 
yBejiHHHBaTb, naHopaMHpoBaTb hjih i lOBopa HHBaxb M3()6pa>KeiiHC cueHbi 

BuoSaBOK k TOMy, hto am h B rian Kiionica oKpamHBaeTCH b 3ejieHbiH UBeT, 
Kypcop MAX npHHHMaeT bhu, cooTBeTCTByioiuHH BbidpaiinoMy pemHMy 
ynpaBJieHHH okhhmh npoeKUHH. IIomth Bee cpeucTBa ynpaBJieHHH uencTByioT 
no npHHUHiiy «iuejiKHyTb h nepeTaiuHTb». Tan, HHCTpyMeHT Zoom (MacmraS), 
n03B0JIHK)IUHH V BCJI H H H BaTb H yMeilbLIiaTb MaCIHTaS H3o6pa3KeHHH cueHbi B 
OKHe npoeKUHH, uencTByeT 3 a cneT mejiHKa KHomcoii MbiuiH b hjokhom OKHe h 
nepeTacKHBaHHH Kypcopa BBepx hjih bhh3. 

MAX riouuepjKHBaeT hbto MUTHne ckhh nepeHoc Kypcopa. IlepeHOc 
peannayeTCH 11 pn Hcnojib30BaHHH TaKHX HHCTpyMeHTOB , KaK Zoom 
(MacnrraQ), h rioupaay.vieBaeT cneuyioruee. BbinoJiHHH yBejinneiiHe Macnna6a 
npoeKUHH cueHbi, bm nepeTacKHBaeTe Kypcop b CTopoHy BepxHero Kpan OKHa 
npoeKUHH. Korua Kypcop uocTHraeT BepxHero Kpan OKHa, oh bbto M ara nee kh 
nepeHOCHTCH k unneiieMy Kpaio oraa, hto oSecnenHBaeT bo3mojkhoctb 
npouoHHtaTb nepeTacKHBaHHe BBepx uajibHeHinero yBe.iHHeiiHH 

MacnnaSa. 

HeKOTopbie HHCTpyMeHTbi ynpaBJieHHH okhhmh npoeKUHH CHa6neeiibi 
naHejiHMH , coue pacanm m h uonojiiiHTejibiibie khomh h pacKpbiBaioiuHMHCH 
npH KpaTKOBpeMeHHOH (|)HKCaUHH KHOnKH B HaiKHTOM COCTOHHHH. TaK, 
HanpHMep, HHCTpyMeHT Zoom Extents (CueHa ucjihkom) HMeeT pojicTBeiiiibin 
HHCTpyMeHT Zoom Extents Selected (Bbiue/ieinibiii HaSop ucjihkom), 
BbinojiHHioiuHH Ty ace onepapHio MacLUTaOnpoBaiiMH no rpaHHuaM OKHa, ho 
npHMeHHTejiBHO He ko Been cuene, a tojibko k BbiuenemibiM b uaniibiii momci it 
odnemaM. 



no Mepe Hoy'-reiiHH flaimoH khhth BaM npe,a,CTOHT xopomo nonpaKTHKOBaTbCH 
B HCII 0 JIB 30 BaHHH pa 3 HOo 6 pa 3 HBIX HHCTpyMeHTOB ynpaBJieHHH OKHaMH 
npoeKpHH b npopecce BbinojmeHHH ynpancHeHHH. 


ocTyn k KOMaHflaM 

MAX npe^ocTaBJiHeT hcckojibko da30Bbix .vieTOfloe Bbidopa kombha. 

peajiH30BaHHbix b ero HiiTepcjjeHce. Bbi mo/Kctc nojiynaTb yiocTyn k KOMaHflaM 

c noMom,bio cjiepyioLUHX cpe^cTB: 

b OcHOBHoe Memo. CTpoKa ocHOBHoro Memo co,zjep5KHT BoceMb nyHKTOB, 
TaKHX KaK File (Oami) hjih Rendering (BH3yajiH3aii;HH), npn Bbidope 
KajK^oro H3 KOTopbix pacKpbiBaeTCH Memo c HadopoM cooTBeTCTByromux 
KOMaup,- npn padoTe c KOMapqaMH ocHOBHoro Memo Hcnojib3yiOTCH Te ace 
npneMbr. hto n npn padoTe c JiiodbiMH Memo cncTeMbi Windows. 

• naHejin HHCTpyMeHTOB. B BepxHen nacTH aiepana MAX pa3Mein;aeTCH o^Ha 
H3 flByx pa3HOBHflIIOCTeH naHeJieH HHCTpyMeHTOB: CTaHAapTIiaH (oCHOBHafl) 
hjih yKopoHeHHaH, Hcnojib3yeMaH npn pa3pemeHHH 3KpaHa 800x600 tohck 
b nopTaTHBHbix KOMnbioTepax h noKa3aHHaH Ha pnc. 2.6. B HMHenen nacTH 
OKpaHa HaxoAHTCH AonojiHHTejibHbie naHejin h i r ct py m e hto b , 

odec'rreMHBaioLUHe aoctvii k paajiHHHbiM KOMan/iaM. 
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Phc. 2 . 6 . yKopoHemiaH naHejib HHCTpyMeHTOB — oto coKpamemiaH BepcHH 
cTaH/iapTHOH naHejin join nepeHOCHbix KOMnbiOTepoB 

«« KoManAHbie naHejin. B MAX HMeeTCH mecTb KOMaipnibix riaireneh: Create 
(Coa^aTb), Modify (H3MeHHTb), Hierarchy (Hepapxmi), Motion (^BHJKeHHe), 
Display (/fncmeH) h Utility (CepBHc), Kansan H3 KOTopbix odjia/jaeT 
CodcTBeHHbIM HadopOM KOMailp, H ([)yi CKUHOI rajlbllbix BOSMO'/KHOCTCH. ,11/1 H 
nepeKjnoneHHH Me>KAy k o \i a ii p, ii b i m h naHejiHMH cjie,ziyeT mejiKHyTb Ha 
KopeniKe HyjKHOH naHejin. 

• ILiaBaioLUHe KOManjinbie najiHTpbi. 3to Ayd/iMpyiomne Hadopbi KOMaup, 
COOTBeTCTBJTOmHX KOMaHflHBIX naHeJieH. najiHTpbi HBJIHIOTCfl 
njiaBaiomHMH. to ecTb ohh He npHBH3aHbi k onpeflejiemioMy MecTy aicpana 
h npep;cTaBJiHK)T codon HeMo^ajibHbie OKHa /[iianora. 3to snaHHT, hto 
yiocTyn k coAepjKaipHMCH b hhx KOManjia.M BoaMOHcen b jnodoii MOMeriT, 
fljiH 3toto HeT HeodxoflHMOCTH npepbiBaTb p,encTBHe ppyrnx KOMaiip,- 

• KjiaBHaTypHbie KOMdunapiiH. Ha/feaTne onpe^ejieHHbix KOMdmiaiiHH 
KJiaBHm — dbicTpbiH cnocod .apcTyna k ROMan^aM MAX. HTodbr cocspyiTb 
HJIH HaCTpOHTb CBOH COdcTBeHHbie KjiaBHaTypHbie KOMdHIiailHH, 
BbmojiHHTe KOMaH^y MeHio File >• Preferences (Oaiiji >• napaMeTpbi), a 
3aTeM BbidepHTe BKJia^Ky Keyboard (KiiaBiiaTypa) b OKHe AHajiora 
Preference Settings (HacTpoiiKa napaMeTpoB). 

»PocnepKH (strokes). Hx mojkho Hcnojib30BaTb npn hbjihhhh TpexKHonoHHoii 

MblfflH. n^eH COCTOHT B TOM, HTO BbI30B TOH HJIH HHOH KOMBH^bl 


CBH3bIBaeTCH c 



nepeTacKHBaHHeM Kypcopa b TeKyipeM OKHe npoeteuMH ripn yqep jkhb aeMOH 
c'pepireH KHOime mbiiuh no TpaeKTopnn b BHpe pocnepKa aapaHHOH c|)op.vibi 
n pa3MepoB (:)to MoneeT Sbitb npocTO ropH30HTajiBHBiH hjih BepTHicajiBHBiH 
niTpnx, 3HanoK b BHpe 6yKB L hjih J h t. n.). Tnnbi pocnepKOB ji,jih iryneiibix 
KOMaHfl sapaioTCH b OKHe cjiyucedHOH nporpaMMBi Strokes (PocnepKH), 
BBi3BiBaeMOH c Ko.viaHpHOH naHejiH Utility (CepBHc). 


B HeKOToptix cjiynanx pjih pocTyna k opiiou h toh ace Koitianpe cyipecTByeT 
nejibrii \yaji cnocoSoB, ho naipe Bcero Ko.viaHpa pa 3 Mein,aeTCH tojibko b oahom 
M ecTe hi rTep(|)eH(;a MAX. 

npH HCn 0 JIB 30 BaHHH MO^yjieH paCIHHpeHHH OHH OpraHHHHO BnHCBIBaiOTCH B 
HHTepcJieHC KOMnneKca MAX. Hostomv pocTyn k Ko.viaHpaM Mopyjieii 
paCUIHpeHHH ripOHSBOAHTCH TeMH nee MeTOpa.MH, HTO H pOC'Tyn K 
CoScTBeHHBIM KOMaHpaM MAX. 

KoMaH^HBie naHejiH 

OpHHM H 3 CaMBIX MOipHBIX CpepCTB flOCTyna K KOMairpaM HBJIHIOTCH 
KOMaH^HBie naHejiH. B panbireHLue.vr bbi SyzjeTe HcnojiB 30 BaTB KOManpiibie 
naHejiH naipe ppyrax iMeMeiiTOB HHTepcjieHca, ocoSeHHO ecjiH BaM npHpeTca 
MHoro paSoTaTB c MopyjiHMH pacniHpeHHH MAX. Ha pnc. 2.7, rpe noKa3aHa 
KOMaHflHafl naHejiB Create (CoespaTb), mojkho bhpctb ocHOBHBie 3 /reMeiiTbi, 
cocTaBJimomHe THnHHiiyio KOMaiipnyio naHejiB. 
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Phc. 2 . 7 . KoMaiinnan iiaacjib Create (Co3/;aTi>), c noMombio KOTopoii mojkho ooiypiBaTb 
pa.'ijiHMiibie 06'bCKTbi. cocTaBjiHK>mne cu,eHy 

Kan ynee yKa3BiBajiocB, b 3D Studio MAX HMeeTCH rnecTB KOManpiibix 
naHejien: 

Create (Co.'ijiaTb), Modify (Ha.MeiiMTb), Hierarchy (IiepapxHH), Motion (flBHSKeHHe), 
Display (flHcnjieii) h Utility (CepBHc), Kanc/jan H3 kotopbix ofina/iacT coSctbchhbim 



HaSopoM KOMaiiA h (|)yiiKU,Honaabiifarx bo3mo5khoctch. Komoi rouble naHejiH 
peajiH30BaHbi b BH^e BKJiapoK c b bi CTy n aio m h ,\i h KopeiiiKaMH , noBTO.viy, 
hto6bi rrepeKJiioHHTbCH Ha nyaaiyio KQ.viaHpityio naiienb, ^ocTaTOHHO npocTO 
LueJiKnyTb Ha ee KopeniKe — h nanejib pacnojiojKHTCH noBepx ocTajibiibix. 
IlepeK/rio'-reuHe KOMaimiibix naHeneH npepbmaeT peticTBHe TeKymeii 
KOMaHflbl. 

PaccMOTpHTe pnc. 2.7 noflpofiHee. OSpaTHTe BHHMaHHe Ha KOMnoHOBKy 
KOMaH^Hoii naHejiH Create (CosflaTb). B^ojib BepxHero tcpan pacnojiaraeTCH 
CeMb KHOnOK, HHffie KOTOpbIX HaXOAHTCH paCKpbIBaiOHI,HHCH CnHCOK. CeMb 
KHonoK irpeflCTaBJiHiGT pa3JiHHHbie KaTeropHH odbeKTOB MAX, KOTopbie 
mojkho co3p,aBaTb npH noMoiHH A3iiiroH naHejiH: Geometry (r eoMeTpHH) , 
Shapes (OopMbi), Lights (Hctohhhkh CBeTa), Cameras (KaMepbi), Helpers 
(BcnoMoraTejibHbie odbeKTbi), Space Warps (Ofrbe.viHbie ^ecJjopMapHH) h 
Systems (CncTeMbi). 

nocne ipeaHKa Ha onpe^ejieHHOH KHomce, HanpHMep Ha KHonxe Geometry 
(r eoMeTpHH) , b pacKpbiBaiorpeMCH cnncKe nofl pnflo.vi KHonoK noHBJiHeTCH 
riepeneiib pasnoBHfliiocTeH odbeKTOB BbidpamioH KaTeropHH. npHMep TaKoro 
nepeHHH noKa3aH Ha pnc. 2.8. 





PHC. 2.8. PaCKpblBaiOIUHHCH CIIHCOK, B KOTOpOM MOJKHO BblSpaTb opiiy H3 
pa3HOBH/jHOCTeH ofibCKTOB KaTeropHH Geometry (r eoMeTpun) 

Bne.vieiiTbi ynpaBJieHHH KOMaH^HOH naHejiH HepapxHHecKH ynopHflOHeiibi, 
hto no3BOJiHeT SbicTpo h npocTO HaiiTH ny/tciryio KOManpy. nocne Toro KaK 
SyzjeT BbiSpaHa pasfroBHfliiocTb odbeKTOB, CKanceM, Standard Primitives 
(CTair^apTiibie npHMHTHBbi) H3 KaTeropHH Geometry (r eoMeTpHH) , b CBHTKe 
Object Type (Tun od^eicmd) KOMaiippon nanejiH hohbhtch nadop KHonoK, 
no3BOJiHiom;HX coa^aBaTb o 6 b e k t b i - n p h m h t h b b i pa3JiHHHoro rana. IIJejiHOK 
Ha Jliodoh H3 3THX KHOnOK OSHaHaCT Bbldop KOMai ipbl Ha C03/I,aHHe 
cooTBeTCTByroipero odbeKTa. nocne 3Toro iinace cBHTKa Name and Color (14 mu 
u poem) noHBHTCH pipyrne cbhtkh c napaMeTpaMH HacTpoiiKH odbCKTa 
Bbrdpaimoro rana. 

TaK, HanpHMep, me.r-ioK Ha KHome Box (I Iapaji/ie/ieriHrrep) Bbi3biBaeT 
noHBJieHHe Tpex cbhtkob. ;ma H3 KOTopbix pa3BepHyTbi no y.vio.i h ann io . 
Cbhtok Keyboard Entry ( Kuan uamyp h i ml eeod ) HSHanajibHO CBepHyT, Ha hto 
yKa3biBaeT 3HaK «njnoc» b jicboh nacTH ctpokh 3arojioBKa CBHTKa. BJejiHOK Ha 
CTpoKe 3arojioBKa 3acTaBjmeT cbhtok pa3BepHyTbcn. Ecjih rpejiKHyTb Ha 
CTpoKe 3arojioBKa pa3BepHyToro CBHTKa, oh CBepHeTCH h Ha KOMaimnon 
naHejiH ocTaHeTCH tojibko ero 3arojioBOK. 

KaK Bbi, BepoHTHO, yace ^ora^ajincb, b pap,e cjiynaeB cbhtkh nocne 
pa3BepTbiBaHHH He yMeipaioTCH b npe,o,ejiax 3KpaHa h vxo/iht 3a hhjkhhh 
Kpait KOMaHflHOH naHejiH. 




B 3tom cjiynae mojkho npoKpy'-rHBaxb BBepx hjih bhh 3 nacTb cBHTKa, 
BH^HMyio b npe^enax KOMaHflHOH naHejin, ipejiKHyB Ha jiioSom ynacTKe 
CBHTKa BHe TeKCTOBbix nojieii h chcthhkob h nepeTacKHBaH ero c noMoiqbio 
MblHIH. 


Hto6bi ein,e dojiee onTHMH3HpoBaTb padoxy co CBHTKaMH, Bbi MoaceTe Tenepb 
LueJHCiiyTb b npefl,ejiax KOMan^noft naHejin npaBOH KHonKoii mbihih ^jih 
BbI30Ba KOHTeKCTHOTO MeHK) C HaSopOM KOMaHfl ynpaBJieHHH CBHTKaMH, 
noKa3aHHoro Ha pnc. 2.9. 3th komhi ipbi no3BOJiflK>T dbicrpo h npocTO 
BbinOJIHHTb pa3JIHHHbie MaHHnyjIHpHH CO CBHTKaMH. 

Dewfiofcui 

✓ CojeetTjwr 

■* Nvr* wlCakx 

V OMfen tatuxf 

yPamawr. 

Phc. 2.9. KoHTeKCTHoe MeHio komuh^hoh naiicjm, noanojiHioincc jierKO MammyjiHpoBaTb 

CBHTKaMH 

B BepxHeii nacTH MeHio, noKa3aHHoro Ha pnc. 2.9, pacnojiaraioTCH KOMan^br, 
no3BOJiflK>mHe pa3BepHyTb h CBepHyTb TeicymHH aKTHBHbiii cbhtok hjih Bee 
CBHTKH. B HHJKHeH HaCTH MeHK) npHBefl,eHbI KOMcUIylbl. COOTBeTCTByiOIll,He 
HaHMeHOBaHHHM CBHTKOB, npHCyTCTByiOmHX Ha KOMail/piOH naHeJIH B 
3aBHCHMOCTH OT BblSpaHHOTO THna OfTbCKTOB, H n03B0JIHK>LL],He 
pa3BopaHHBaTb h CBopaaHBaTb KOHKpeTHbie cbhtkh. 

flpyrae KOManfliibie naHejin opraHH30BaHbi aHajiorHHiibiM o6pa30M: CBepxy 

HaXO^HTCH KHOnKH Bbl6opa KOMaHA, a CHH3y CBHTKH napaMeTpOB 3THX 

KOMaHfl. BbinOJIHHTb HaCTpOHKy COCTaBa KHOnOK n03B0JIHI0T TOJIbKO 
KOMaH^Hbie naHejin Modify (H3MeHHTb) h Utility (CepBHc). 

no Mepe H3yneHHH MaTepnajia flaHHoii khhth bbi nocTeneHHO ocbohtccb c 
HcnojiB30BaHHeM KOMaH^Hbix naHejien. 

KjiaBHaTypHbie KoiviSHHaijHH 

CaeAyioLHHH yAodirtrii cnocod Bbi30Ba kombha b MAX coctoht b 
H cnojiB30BaHHH KJiaBHaTypHBix KOMdHiiauHH. HamaTHe onpeAeaeinibix 
KJiaBHin npe^cTaBJiHeT co6oii npocToii h dbicTpbiH BapnariT aitTHBHsapHH 
TOH HJIH HHOH KOMailflbl. HaCTO HMeHHO TaKOH CnOCo6 BBI30Ba KOMaHA 
HBJIHeTCH CaMBIM SbICTpbIM. 

HtoSbi HasnaHHTb cboh codcTBemibie KjiaBHaTypHbie kom6hi rau;HH hjih 
nepeonpeAeJiHTb HMeiomHecH, BbinojiHHTe KOMaHAy MeHio File >• Preferences 
(OaHJi > IlapaMeTpbi). 3aTeM BbrdepHTe BKJiaAKy Keyboard (KnaBnaxypa) b 
OKHe Anarora Preference Settings (HacTpoiiKa napaMeTpOB), noKa3aHHOM Ha 
pnc. 2. 10. 





Pirfuirnce SHltoqs 


General ] Rendering 
Keyboard I FNce 
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Vicv/pOftS 
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i* MainUI 
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C MatenaJEdtof 
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V Use (H» Main U* Shwteui* 


AbsoUe/Reietive Snap Mode T oggle 
AcUvMe Grid Obiact 
AcWat* Horae Grid 
Adaptive Oepadatton I oggle 
Adaptive Perspective Gad T oggle 
Aign Grid H) View 
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Alpn 
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Phc. 2.10. CpeflCTBa ynpaBJieHHH KJiaBHaTypHtiMH i; 0 M 6 miauHH\iH oma .zpiajiora Preference 
Settings (I iaerpoinca napaMeTpoB}, c iiomoiubio KOTopbix mojkho naanaMaTb h 
nacTpamsaTb c y-iCTOM nepcoHanbHbix upe/iiio’-rreiiMH K 0 M 6 niiaunn KJiaBnin pjm 
SbiCTporo Bbi30Ba iroMaiip MAX 


B BepxHeit Haem oraa mojkho BHflCTb iiepeKiiioMaTcab HCTtipex Ka'reropnn iuiaBHa- 
TypHBix KOMSHHapnii, HcnojibsycMbix b MAX: Main UI (Ochobhoh nirrepcjpenc), Track 
View (ripocMOTp TpeKOB). Material Editor (Pe/taKTop MaTepnajiOB) h Video Post 
(Bn^eoMOHTatK). Pipit BbiSope oiipcACJieiinoH KaTeropnn b OKHeCommand (KoMaH^a) 


IIOHBJIHeTCH nOJIHBIH IiepCHCIIb OTHOCHIUnXCH K 3T0H KaTCIOpMM ICOMail/I, KOTOpbIM 
MoryT GbiTb naaMaaenbi kom 6 hi iauHH KJiaBHin. 






fljifl HaaHaneirHH KJiaBHaTypHoii KOMf>Hiiaij,HM toh hth hhoh tcoMaime npocTO 
Bbi,a;eJiHTe 3Ty Ko.viaH^y b cnncKe. 3aTeM b pao/teae Shortcut (KoMduiiaunH) 
yCTaHOBHTe O^HH HJIH HeCKOJIBKO cJuiaiKKOB KJiaBHLU-.VIOAH(|)HKaTOpOB Control, 
Alt h Shift h mejiKHHTe Ha KHonKe Press Key (Ha/KMHTe KJiaBHiny). Ecjih 
nocjie 3Toro HaacaTb KaKyio-nnhyab KJiaBHiiiy, OHa 6 vact HaaHaneira 
Bbi30Ba BbifipaHHOH KOMaH^bi. Ecjih Bbi ycTaHOBHJiH cjiaancoK o^Horo H3 
MOAHtJiHKaTopoB, HanpHMep Shift, to ripn Hcnojib30BaHHH kom6hi rau;HH 
cjieAyeT y^epjKHBaTb tea a b h my - mo,t h c j) h KaTO p b momcht HaacaraH ochobhoh 
K aaBHHIH. 

Bbi ^ante MoaceTe coxpaHHTb HaSop cofkuBeniibix KnaBHaTypHbix 
KOMSHHapnii b BH/je cjiaHaa. 

njiasaioii^He KOMaH,a;Hbie najiHTpbi 

Eipe oflHHM MeTOflOM AOCTyna k KOMaH^aM MAX hbjihctch Hcnoab 30 BaHHe 
naaBaiomHX KOMan/iiibix naaHTp. Ha Taicne najiHTpbi noMerpaioTCH 
flyOaHKaTbi KHonoK, HaxoAHin,HXCH Ha HeKOTopbix Ko.viaiiflHbix naHeanx. 
IlaaHTpbi hbjihiotch imaBaiomHMH HeMOflaabHbiMH OKHaMH Anajiora, AOCTyn 
k kotophm ohecneHHBaeTCH b aiodori momcht, ripnaeM pn stoto HeT 
Heo 6 xofl,HMOCTH npepbiBaTb flencTBue .apyrax KOMaHfl. no SoabmeH aacTH 
naaBaromne KOMai rouble najiHTpbi npe/iiiaaHaHaioTCH ^jih Hcnoab 30 BaHHH Ha 
KOMnbioTepax, AonycKaiouinx n o,n ita 10 h e h h e £Byx mohhtopob , ryie bbi HMeeTe 
B 03 M 03 KH 0 CTb nOHCTHHe OUTHMaabHO pacnopHflHTbCH naOLLiaAblO 3 KpaHa. K 
caacTbio, naaHTp bi flocTaTOHiro ya,o 6 Hbi pn Toro, htoSbi HMeao CMbica 
npHMeHHTb hx h Ha HehoabiHHX no pa 3 Mepy atcpanax npn hh3kom 
pa 3 pemeHHH, r^e Tpyano BbiKpoHTb .nance Man blit ynacTOK siepaHHoro 
npocTpaHCTBa. 

no^xoAHmHM npHMepoM paccMaTpHBaeMbix saeMemoB MHTepcjiehca cnyacHT 
naaHTpa Display Floater (HaaBaiomaH naaHTpa /Jncnaen), ripeflCTaBaeirnaa 
Ha pHC. 2.11. OHa Bbi3biBaeTCH Ha stcpan BbihopoM KOManati MeHio Tools >• 
Display Floater (CepBHC >• IlaaBaioLuaH naaHTpa /fncnaeii). Display Floater 
(naaBaiomaH naaHTpa ^ncnaeii) cjiyacHT npocTO hhbim cpencTBOM nomyna k 
(|) yiiKUHHM KOMaiiAHoit naHeaH Display (/fncnaeii), npnaeM He Tpe6yioiii,HM 
noKuaaTb aio6yio npyryio naHeab, c KOTopoii BeneTCH paSoTa, CKaaceM, 
naHeab Modify (H3MeHHTb). 
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Phc. 2.11. Display Floater (UnaBaiomaH nanm-pa /iiiciuiCH) ofieeneMHisacT 

a j i BTep 1 1 a'r h a 1 1 hi it enoeo6 aocTyna k i;o\ian/;aM nairejm Display (/liiciuieii) 




Eipe oflHHM npHMepoM cjiyjKHT Selection Floater (I I/raBaioman najiHTpa 
Bbifleaenne oSteKTOB). 3Ta najiHTpa no3BOJiHeT npon3BO^HTb onepapnn 
Bbi,a;eJieHHH o6beKTOB no hmciih b jno6oe BpeMH, onHTb ?Ke He Tpedyn 
rioKH,aaTb Hcnojib3yeMyio b paiiiibiii momciit Ko.vianAHyio naHejib. 

Ecjih bm noMHHTe, Bbime yrae yKa3biBanocb, hto npn nepeKjnoneHHH 
KOMaH^Hbix naHejieii pghctbhc Tei-eymed KOMaH^bi npepbiBaeTCH. 
HcnojibaoBanne njiaBaiomHX nanHTp HCKjnonaeT 3Ty npodneMy, a BMecTe c 
nen h HenpoH3BOfl,HTejibHbie 3aTpaTbi BpeMeHH. KoMaH^bi, 
pacnojiaraiomnecH Ha njiaBaiomHX najiHTpax, (|)yHKU,Honaabiro iiH'-re.vi He 
OTJIHHaiOTCH OT TeX, HTO pa3MeOjaiOTCH Ha COOTBeTC'TByiOLUHX KOMaH^HblX 
naHejiHX. 

IIomhmo o3HaKOMJieHHH c MeTOflaMH pocTyna k KOMaHjaM MAX, BaM Ciie^yeT 
3HaTb o BcnoMoraTejibHbix cpe^cTBax pHCOBaHHH, npH3BaHHbix noMOHb b 
SbICTpOM H TOHIIOM CO3flaH0H odbCKTOB CH,eHbI. K TBKHM BCnOMOraTeJIbHbIM 
cpe^cTBaM othochtch HacTpoHKa eflHiiHU, H3MepeHHH h pa3JiHHHbie cnocoSbi 
npHBH3KH. 

PaSoTa c e^HHHi^aMH H3MepeHHH, 
npHBH3KaMH H npOHHMH 
BcnoMoraTejiBHbiMH cpeflCTBaMH 
pHCOBaHHH 

/],jih oSecneneHHH Tpedyeivion tohhocth b ripouecce pncoBaiina cjiop.M h 
oSneKTOB b 3D Studio MAX ireodxopM.vio npHMeHHTb pa3JiHHHbie 
BcnoMoraTejibHbie cpe,pcTBa, BKJnonaH Bbidop iiopxopHiHHX epuiiMU 
H3MepeHHH h aKTHBH3au,Hio npHBH30K. 3th CpeflCTBa HrpaiOT Baucnyio pojlb 
npn BbinojiHeHHH pa3Hoo6pa3Hbix padoT, BKJiioHaH BH3yajiH3au,HK> 
apxHTeKTypHBix npoeKTOB, aHH.viau,Hio b pejinx cypediroH 3KcnepTH3bi h 
MO^eJIHpOBaHHe MexaHHHeCKHX yCTpOHCTB. 


y CTaHOBKa eflHHHu; n3MepeHHH 

Eahhhpbi H3MepeHHH — 3 to ocHOBa npaBHJibHoro onpeAeneHHH paccTOHHHii 
H pa3MepOB B MAX. Be3 HCn0JIb30BaHHH eflHHHp H3MepeHHH Bbl dbl He 3HaJIH, 
ne.viy paBHa peHa AeneiiHH H3MepHTejibHOH niKajibi. fljm tohiioto 
B bip;ep5KHBaHHH TpedyeMbix pa3MepoB cnepyeT ycTaHOBHTb CHCTeMy epHiiMU 
H3MepeHHH , HaHJiyHHIHM odpa30M COOT- 



BeTCTByioiu,HX toh MopejiH, na/i KOTopoii BepeTca padoTa. HanpnMep, Mopejib 
3flaHHH MoaceT HSMepHTbCH b cjiyrax h pioHMax hjih MeTpax h caHTHMeTpax, a 
Mopejib nopniHH pBHraTejiH — b caHTHMeTpax hjih MHJUiHMeTpax. 

3D Studio MAX noppepiKHBaeT pejibiii pap chctcm epnirnp H3MepeHHH, 
BKJiioHaH Metric (MeTpmiecKHe), US Standard (OranpapT ClIIA), Custom 
(CnepHajibHbie) h Generic Units (OTHOCHTejibHbie). I IocjiepHHH ran epniinp 
H3MepeHHH npnHHMaeTCH no yMOJiHanmo. Bbidop m eTp hh e c khx epniinp 
no3BOJiHeT ycTaHaBJiHBaTb peny pejieHHH mKajibi paBHoii opnouy 
MHJiJiHMeTpy, caHTHMeTpy, MeTpy hjih KHJiOMeTpy. Epniinpbi H3MepeHHH 
CTaHpapTa ClIIA BKjnonaioT pa3JiHHHbie Bapnapnn cjiyTOB h piohmob, pa3- 
jinnaioipHecH TeM, dypyr Hcnojib30BaTbca b odosna'-rennax npocTbie hjih 
pecHTHHHbie ppodn. HanpnMep, opnn h Te ace snaHeiina KooppnuaT mojkho 
o6o3HanHTb Kan (6’, -51/2") hjih Kan (6’, -5.5"). CnepnajibHbie epniiMUbi 
H3MepeHHH MoryT csapaBaTbca nojib30BaTejieM. CKaaceM, Bbi MoaceTe 3apara 
BejiHHHHy CS (Column Spacing — HHTepBaji Mencpv KOJioHKaMn) paBHoii 10 
(|)yTaM . nocjie stoto MAX dypeT npoH3BopHTb otchct KooppnnaT b epnnn pax 
CS. I Ioc/ie/pinn BapnanT epniinp H3MepeHHH, Generic Units 

(OTHOCHTejibHbie), npepcTaBJiaeT codon npocTO pecaranHbie HHCJia, TaKne 
Kan 1,100, He HMeioipne KOHKpeTHoii pa3MepHocm. 3th epniinpbi mojkho 
ycjioBHO npnpaBHHBaTb k cjiyTa.M, pioirviaM hjih JiiodbiM ppyraM MepaM pjihhm 
Ha Bame ycMOTpeHne . 


HacTpoHKa epniinp H3MepeHHH ocyipecTBJiHeTCH b OKHe pnanora, 
noHBJiaioipeMCH nocjie Bbidopa KOManpbi Memo Views >• Units Setup 
(npoeKpnn >• Epniinpbi H3.viepeirnH). Okho pnanora Units Setup (Epniinpbi 
H3MepeHHa) noKa3aHO Ha pnc. 2. 12. nocjie Bbidopa HyjKHbix epniinp 
H3MepeHHH h rpejiHKa Ha Knoriice OK HOBbie ycTaHOBKH neMepnemio 
BCTynaioT b cnjiy. 3to mojkho 3aMeTHTb no OTcneTaM KooppnnaT b hhjkhch 
nacTH anpana. Kan tojibko epniinpbi BbidpaHbi, ohh HanmiaioT 
Hcnojib30BaTbca bo Bcex ajieMeHTax miTepijienca MAX. nocjie cmchbi epniinp 
H3MepeHHH bbop hhcjiobbix paHHbix cjiepyeT irponsBopuTb c yneTOM hoboh 
pa3MepHOCTH 3THX epHHHp. 




Phc. 2.12. Okho jpiajiora Units Setup (E/imiihuli HSMcpciinH). iy;e mojkho 

BblSpaTb e,'[HIIHHbI H3M(;pCIIHH, oflCd Id II Ba 10111,110 MaKCHMyM \7Io6cTBa paSoTbl c 

MAX 

YcTaHOBHB /pin TeKymeii cuciibi Te e/imiHUbi n.’SMCpeiiHH. c KOTopbiMH y/[o6nee Bcero 
paRoxaTb, bbi MomeTe HacTpoHTb pejKHMbi npHBH3KH, noMoraiomHe ofieeiidHTb Tpe- 
6yCMyiO TOHIIOCTb pHCOBailHH. 

y CTaHOBKa peHCHMOB npHBH3KH 

CpeACTBa npHBH3KH 3acTaBJiHioT Kypcop «npHTHrHBaTBCH» k oripeyie.rreniibiM 
TOHKaM cueiibi, TaKHM KaK yrjibi ofibeKTa npHMoyrojibHoii c|)op.vibi (TaKHMH 
TOHKaMH oSbIHHO HBJIHIOTCH BepiHHHbl o 6 b>eKTOB). ripHBH3KH n03B0JIHK)T 
pa3MemaTb onopHbie tohkh co3,a;aBaeMbix hjih peyiaKTnpyeMbix odbeiiTOB 
cpeiibi b to mho onpe,a;eJieHHbix MecTax. IlycTb, HanpHMep, bbi co3,a;aeTe 
MOP,e.'Ib JieCTHHItbl. ripH 3TOM MOJKHO B0Cn0JIb30BaTbCH npHBH3KaMH AJIH 
pa3MeipeHHfl Bcex CTyneHeK cpa3y Ha HyjKHbix MecTax, htoSbi He npHinjiocb 
nocjie co3,aaHHH nepeMeipaTb hx. /Jjih pemeHHH 3toh .aa/piMM hco6xoahmo 
yCTaHOBHTb peJKHM npHBH3KH K BepHIHHaM, HToSbl HMeTb B03M0JKH0CTb 
aKKyp htho npHCTbiKOBbiBaTb onepeyinyio cTyneHbKy k yrjiy npeflbmymeH. 
ripHBH3Ky mojkho ripoH3BoyiHTb k pejiOMy puyiy xapaKTepHbix ynacTKOB 
06 'beKTOB, thkhx KaK BepniHHbi, pedpa h tohkh onopbi, a TaKJKe k sneMeHTaM 
HHTep(|)efica MAX, noAo 6 HbiM ucxodnou cem fee (home grid) hjih 
KOHcmpyKuuoHHoii ruiocKocmu (construction grid). 

flocTyn k cpepcTBaM HacTp ohkh npHBH30K ocyipecTB.iHeTCH nepea okho 
AHarora Grid and Snap Settings (HacTpoima ceTKH h npHBH30K), Bbi3biBaeMoe 
no KOMaH/je MeHio Views >• Grid and Snap Settings (I IpoeiepnM >• HacTpoiiKa 
ceTKH h npHBH30K) h noKa3aHHoe Ha pnc. 2.13. 



Options ] Home Ond 


Phc. 2.13. Okho /manora Grid and Snap Settings (I lacTpoinca ceTKH h npHBH30K), b kotopom 

MOJKHO OIipe/iejIHTb THnBI aKTHBHBIX npHBH30K H HaCTpOHTb mar JIHHHH 
KOOp/JHHaTHOH ceTKH 




KaK mo3kho BHflexb. b OKHe Anajiora Grid and Snap Settings (HacTpoHKa 
CeTKH H npHBH30K) HMeiOTCH TpH BKJiaAKH, KaJKfl,aH H3 KOTOpbIX COflep>KMT 
CpeACTBa HaCTpOHKH KOOpflHIiaTirOH CeTKH HJIH peJKHMOB npHBH3KH. Ilo 
yMOjraaHHio okho pacKpbiBaeTCH Ha Bic.rraflice Snaps (IlpHBH3KH). B MAX 3.0 
HMeeTCH 12 THnoB npHBH30K, noMoraiomHX c bbicokoh TO'-iiioc’Tbio ynpaBJiHTb 
npopeccaMH cosahhhh hjih pa3Mem,eiiHH o6b>eKTOB. rioKa3aHHbie Ha Btcjiaflice 
6a30Bbie THnbi npHBH30K, OTHOc’HLHnecH k rpynne Standard (CTaiiAapTiibie), 
fledcTByioT /pm JiioSbix odbCKTOB. OAHaKO MAX riOAAepacMBaeT h BTopoii 
Hadop npHBH30K, iipeAnaaHaHenirbrx cnepnajibHO ah a Hcnojib30BaHHH c 
odneKTaMH Tuna NURBS. flocryn k 3TOMy riaOopy oTKpbiBaeTCH nocjie 
Bbidopa BapnaiiTa NURBS b pacKpbiBaiomeMCH crincKe b BepxHeii nacTH 
BKJiaAKH. 

CjieBa ot HaHMeHOBaHHH KaacAoro rana npHBH3KH noMeipaeTCH 3HanoK- 
CHMBOJI. EcJIH aKTHBH3HpOBaTb peJKHM npHBH3KH H nonbITaTbCH BbldpaTb 
TOHKy Hanajia pncoBaiiMH b orae npoeKipm, MAX OyAeT OToOpamaTb 3Ha L iKH, 
CHMBOJIH3HpyK>mHe BCe aKTHBHbie npHBH3KH. 3 tO n03B0JIHeT OTMeTJIHBO 
BHAeTb, k KaKon Tonne cpeiibi 6yAeT npHBH3aH hobbih odbeKT. 

^aiKe eCJIH yCTaHOBHTb OAHH HJIH HeCKOJIbKO <J)Jia3KKOB THIIOB npHBH30K B 
OKHe Anajiora Grid and Snap Settings (HacTpoiiKa ceTKH h npHBH30K), penaiM 
npHBH3KH He 6yA e T AeilCTBOBaTb, nOKa He aKTHBH3HpOB3Ha OAHa H3 KHOnOK 
rpynnbi Snap Toggle (I IepeKjnonaTejiH npHBH3KH). B HH/KHeii nacTH aKpaiia 
MAX HaxoAHTCH HecKOJibKO nepeKHioHaTenen npHBH3KH, KaK noKa3aHO Ha 
pHC. 2.14. IIl,eJIKaH Ha 3THX KHOnKaX, MOJKHO aKTHBH3HpOBaTb HX H 
yCTaHOBHTb jnodoe Tpedye.vioe coneTaiine peacnMOB npHBH3KH, 
o6ec:neHHBaioLLiHX neoOxoAHMyio TOHHOCTb co3AaHHH reoMeTpH'-recKHX mo- 
Ae.ieii ofrbeKTOB. 

I r* | 

-J>l =>! .T:| SfsaioH g 

Phc. 2.14. Tpynna KHOnOK Snap Toggle (IlepeKJiiOHaTeJiH npnBH3KH). HpnBHBKn He dynyr 
HCHCTBOBaTB, nOKa He aKTHBH3HpOBaHa XOTH 6bl 0/(113 H3 3THX KHOnOK- 
1 1 cp e k jiio m a tcji c ii 

BKJiaAKa Options (IlapaMeTpbi) OKHa Ananora Grid and Snap Settings 
(HaCTpOHKa CeTKH H npHBH30K) n03B0JIHeT BbinOJIHHTb HaCTpOHKy HeKOTOpbIX 
o6ih;hx napaMeTpoB npHBH30K, a TaKace 3aAaTb BejiHHHHbi npHpameHHH 
napaMeTpa TaKHX npHBH30K, KaK yrnoBaa, BKJiioHae.viaH khohkoh Angle Snap 
(YrjioBaH npHBH3Ka). H3MeHHH 3HaaeiiHH b CHeTHHKe Angle (deg) (lllar no yrjiy 
(rpaA-)) pa3AeJia Snap Values (npHpameHHH npHBH30K), Moacno onpeAeJiHTb 
Mepy npHpameHHH yrjia, koto pan 6yAeT Hcnojib30BaTbCH npn BbinojiHeHHH 
oriepaunn noBopoTa odbeicTOB b cjiynae aKTHBH3aiiHH KHonra Angle Snap 
(YrjioBaH npHBH3Ka). no yMOJinamno mar npHpameHHH no yrjiy cocTaBJineT 
5°, cjieAOBaTejibHO, npn aKTHBH3HpoBaHHOM peacn.vie yrjiCBOH npHBH3KH 
noBopoTbi odbeKTOB 6yAyT BbinojiHHTbCH He njiaBHO, a CKannaMH no 5°. 

IlocjieAHHH BKJiaAKa OKHa Anarora Grid and Snap Settings (HacTpoHKa ceTKH 
h npHBH30K), Home Grid (HcxoAHan ceTKa), no3BOJineT H3MeHHTb mar (b 
T eKymHX eAHHHpax H3MepeHHH) MeacAV rjiaBHbiMH h BcnoMoraTejibHbiMH 
JIHHHHMH KOOpAHHaTHOH CeTKH, A^MOHCTpHpyeMOH B OKH3X npOeKUHH. Ho 
yMOJinaHHio npHHHMaeTcs, hto mar Mea-CAV BcnoMoraTejibHbiMH jihhhhmh 
cocTaBJineT 10 eAHHHn,, a rjiaBHoii hbjIhctch KaacAan 




AeCHTafl JIHHHH CeTKH. npHMepOM CHTyapHH, B KOTOpOH MOJKeT 
noTpeSoBaTBCH H3MeHHTb ycTaHOBJieHHBie no yMOjmaiiHio riHanei ihh, MonceT 
cjiyjKHTb paSoTa c cahi imjaMH H3MepeHHH KaTeropnn US Standard 
(CTaHfl,apT CLUA). IIocKOJibKy b stom cjiynae padoTaTb npnxoAHTCH c (J)yTa.vin 
n AKHMaMH, yziodHee c^ejiaTb mar MesKAy jihhhhmh ceTKH paBHbiM 12 
eAHHHijaM, htoSbi jihhhh otctohjih APyr ot APyra Ha 1 c|)yT, a He Ha 10 
flIOHMOB (KaK H3BeCTHO, OAHII (|)VT paBeH 12 AIOHMa.Vl). 


HapnAV c npHBH3KaMH odecneneiiHio tohhocth pncoBaHHH cnocodcTByioT Tan 
Ha3biBaeMbie KOHCTpyKU,Hoinibie nnocKOCTH. Ohh no3BOJimoT CTpoHTb 
odneKThi, pa3Mem,aeMbie Ha njiocKOCTHX, otjihhhbix ot hcxoahbix, npHHHTbix 
b MAX no yMOJinaHHio, nnocKOCTeH XY, YZ h XZ. 

Pa6oTa C KOHCTpyKIJHOHHbIMH IIJIOCKOCTHMH 

Ko Hctnpi j kilim hhi > ie ruioctcocmu (construction grids) — 3to BcnoMoraTejibHbie 
odbeKTbi, no3BOjmiomHe padoTaxb ira/i coaAanneM cn,eHbi Ha iijiockocthx, He 
coBnaAaK>m,HX c njiocKOCTHMH hcxoahoh ceTKH. Tanan ireodxoAn.viocTb .vio'/Kct 
B 03HHKaTb b paAe cjiynaeB, Korfla TpedyeTcn nocTpoHTb o6x>eKTbi, 
noBepHyTbie noA h eT h n m h 1 1 bi m yrnoM, h Bbi xoTHTe ynpocTHTb 3aAany no hx 
co3AaHHio. KpoMe Toro, KOHCTpyKijHOHHbie hjiockocth MoryT onasaTbCH oxeiib 
nojie3HbiMH, Kor^a B03HHKaeT hcoOxoahmoctb coa^aTb rpynny odbeKTOB Ha 
nnocKOCTH, OTJiHnaiomeHCH ot njiocKOCTeii hcxoahoh ceTKH no yrny hjih 
npocTpaHCTBeHHOMy nojiojKeHHio. 

HanpHMep, Moncex rioTpedoBaTbGH coaflaTb ctoji c HaKJioHHoii CTonemirnneH h 
pa3MecTHTb Ha stoh cTOJieniHHpe pa3Hbie odbeirrbi. Mo/KI-io, KoneHiio, 
padoTaTb h Ha hcxoahoh ceTKe, a 3aTeM noBopanHBaTb h nepe.viemaTb 
KancAbiH od'beicT Ha Hymioe MecTO no otacjibhocth . OnnaKO bmccto stoto 
MOJKHO COSAaXb KOHCTpyKpHOHHyiO nJIOCKOCTb, COBMemeHHyiO C HaKJIOHHOH 
noBepxHOCTbio CTOJia, h padoTaxb naA C03AaHHeM o6x>eKTOB nenocpeACTBeiino 
Ha 3TOH KOHCTpyKHHOHHOH nJIOCKOCTH C TaKOH 5Ke JierKOCTbK), KaK eCJIH 6bl 
OHa pa3Mem,ajiacb CTporo ropH30HTajibHO. 

/Jjih coanaHHH KOHCTpyicnnonHOH nnocKOCTH npe'/KAe Bcero cneAyex nj,ejiKHyTb 
Ha KHonne Grid (CeTKa) KaTeropHH Helpers (BcnoMoraTejibHbie o6x.eKTbi) 
KOMaHAHoii natiejiH Create (CosAaTb). 3aTeM i-ieodxoAHMO ipejiKHyTb KHonKoii 
MbifflH Ha oaho.vi H3 okoh npoeKijHH h nepeTam,HTb Kypcop, napncoBaB 
nJIOCKHH ofSbeKT. HT()6bI HMeTb B03M05KH0CTb n0JIb30BaTbCfl C03AaHH0H 
KOHCTpyKpHOHHOH njiocKOCTbio, ee cneAyeT aKTHBH3HpoBaTb. B cjieAyiom;eM 

ynp ajKHeHHH BaM npeACTOHT coanaTb n a pajui ejiemme a Ha KOHCTpyKUHOHHOH 

nnocKOCTH, pacnojiojKeHHOH noA yrnoM k htockocth hcxoahoh KoopAHHaTHon 

ceTKH. 



CKpbITHe o6l>eKTOB 

Hmciotch ABa cnocoda ynpaBJieHHH OTodpaneeiiMeM odnetcTOB b MAX. riepBBiH 
coctoht b HcnojiB30BaHHH KOMaHflHOH naHejiH Display BTopoii — b 

npHMeHeHHH iuiaBaioineH najimpbi Display Floater (FljiaBaiomaH najiHTpa 
^Hcnjieii). no;ib30BaTbCH ruiaBaiomeH najiHTpoH npome, nocKOJibKy b 3tom 
cjiynae mojkho BKinonaTb h BbiKjnonaTb peiKHMbi OTodpaJKemiH oTAenbiibix 
oS'beKTOB, pa>Ke He noKHpaa pa/m 3Toro KOMati^iiyio naHejib, c KOTopoii 
Be^eTCH TeKyipan pa6oTa. (noMmrre o tom, hto nepemnonemie Ko.viaHpiibix 
naneaeit npepbiBaeT ,a,eHCTBHe KOMaiipbi. c KOTopoii Benacb TeKyipan padoTa.) 
Bbi3BaTb njiaBaromyio najimpy Display Floater (FljiaBaiomafl najiHTpa 
/iHcruieit mojkho no opnoHMeHnofi KOMaupe Memo Tools (CepBHc). 

Kan Ha KOMammon naHejiH Display (^Hcnnen), Tan h b najiHTpe Display 
Floater (I IjiaBaiomaH najiHTpa /jncruieM) HMeeTCH pH# KOMaHfl, c noMorpbio 
KOTopbix MO/Kiio ynpaBJiHTb OToSpajKeHHeM ofibeKTOB cpeHbi (b naaBaiomefi 
nanHTpe sth komoham npeACTaBneiibi jinmb aacTHMiro): 

• Hide Selected (CKpbiTb Bbr/ieaemibie). CKpbiBaeT ot npocMOTpa Bee 

Bbipeaemibie odbeKTbi cueiibi. 

• Hide Unselected (CKpbiTb HeBbmejiemibie). CKpbiBaeT ot npocMOTpa Bee 

neBbiAeaemibie odneHTbi Te icy me it cueiibi. flaHHan KOMaupa, b nacTHOCTH, 
OKa3biBaeTCH nojie3HOH, Kor^a TpedyeTCH cocpepoToaHTb ycHJiHH Ha 
OT^enbHOM odbeKTe. Mojkho Bbi^ejiHTb iry'/tciibiH odbeKT, a 3aTeM 
npHMeHHTb Aamryio KOMaimy, hto6bi CKpbiTb ot npocMOTpa Bee 
ocTanbHbie odneicTbi. 

• Hide By Name (CKpbiTb no hmchh). Bbi3biBaeT okho Ammora Hide Objects 

(CKpbITHe o6"beKTOB), no.vioraiomee BbidpaTb odbeicrbi, KOTopbie TpedyeTCH 
CKpbiTb ot npocMOTpa. 3 to okho pnaaora, nacTO noHBJimomeecH npn 
padoTe c pacs/iHHiibiMH KOMan^aMH MAX, no3BOJiHeT BbmejiHTb rpynny 
o6T>eKTOB no hx HMeHaM. npHMep Tanoro oraa .zmarora c riepemieM 
o6T>eKTOB cpeiibi ripHBe/ieii Ha pnc. 2.15. 



Phc. 2. 15. Okho /ina;iora Hide Objects (Cicphrnae oS-bcktob), c iiomoiumo KOToporo 
MOJKHO BblSpaTb o6'BCKTIiI no HMCIIH, I IBCTV HJIH THny H CKpBITB HX OT 
npocMOTpa 

1 Hide By Color (CKpbiTb no n,BeTy). Bee odbeKTbi odna^aiOT onpeAenemibiMH 
u,BeTaMH, Ha3HanaeMbiMH hm npn coaAanmi. no yMO/p-iaiiHio MAX 
BbidnpaeT HBCTa 




oSteKTOB cjiyqaHHMM o 6 pa 30 M. Mokiio, oflHaKO, H 3 MeHHTb HBC'ra oSteKTOB Ha 
jno6bie /ipyrne no BameMy ycMOTpeHHio. 3to no 3 BOJiHT npaMeraTb KOMaii/iy I lidc 
By Color (CicpbiTb no npeTy) fljiH 3 anpeTa OTo 6 pajKeHHH Bcex 06 'beKTOB cuchbi, 
HMeiomHX aartamibiH n,BeT. 

h Hide By Category (CicpbiTb no KaTeropnn). Bee 06'beKTbi cpeHbi npnHa^jiejKaT k 
o^hoh hjih HecKOJibKHM KaTeropHHM. HanpHMep, 06'beKTbi MoryT KJiaccntJjnpnpo- 
BaTbCH KaK reoMeTpnHecKne mo^cjih (Geometry), hctohhhkh CBeTa (Lights), Bcno- 
MoraTejibHbie 06'beKTbi (Helpers), hctohhhkh 06'beMHbix ^eiJiopMapHH (Space 
Warps), KaMepbi (Cameras) n t. n. Mojkho CKpbiTb ot npocMOTpa Bee 06'beKTbi 
oiipe/icjicmioM KaTeropnn c iioMOLiibio Bcero Jinmb o/jhoh KOMan/ibi. 

• Hide By Hit (CKpbiTb no yKa 3 aHnio). no 3 BOJiHeT CKpbiTb tot o6beKT, Ha KOTopoM 
6 y^CT BbinOJIHeH mCJIHOK KHOmCOH Mbimn, 3 Ta B 03 M 03 KH 0 CTb HBJIHeTCH HOBffle- 

ctbom nporpaMMbi MAX 3.0. 

CKpbIB pH/I o6T>eKTOB, MOJKHO 3aTeM CHOBa C/ICJiaTb HX BH/IHMbIMH. fljIH BOCCTaHOBJie- 
HHH BH/IHMOCTH ()6'bCKTOB MAX IipC/IOCTaBJIHCT /J,BC KOMail/Ibl. MOillHO HJIH C/ICJiaTb 
BH/IHMbIMH BCe 06'beKTbi Cpa3y (Unhide All). HJIH BOCCTaHOBHTb BH/IHMOCTb O'r/ICJIb- 
nbix o6T>eKTOB, o6painaHCb k hhm no HMeHaM (Unhide By Name). 

KoMaH/ia Hide By Hit (CKpbiTb no yKa3aHnio) n nanHTpa Display 
Floater (HjiaBaiomaH najiHTpa flncnjien) hbjihiotch noBOBBe/iciiMHMH 
MAX 3.0, cymecTBeHHO noBbicnBmnMH iipon 3 BO/inTCJibiiocTb 
pa6oTbi. Bbi cam cmo/KCtc omyTHTb, mi KOMaH^a Hide By Hit 
(CKpbiTb no yKa 3 aHHK)) HBJIHeTCH OHeHb n 0 Jie 3 H 0 H. 


npn CKpbiTHn o6T>eKTOB cpe/iCTBaMH cBHTKa Hide By Category 
[CKpbimb no Kameeopu.ii) KHOmca Unhide All (CAenaTb bh/ihmbimh Bee) 
0Ka3biBaeTCH iie/iocTyiiiiOH /ijih ncnojib30BaHHH. HtoObi c/icjiaTb 
BHflHMblMH 06'beKTbi, CKpbITbie OT npOCMOTpa 3a CMCT yCTaHOBKH 
(JuiaiKKOB b CBHTKe Hide By Category (CKpbimb no Kameeopuu, npocTO 
c6pocbTe (JuiaiKOK cooTBCTCTByioiiiCH KaTeropnn o6T>eKTOB. 


HayHHBiiiHCb nojib 30 BaTbCH cpe/iCTBaMH ynpaBJieHHH OTo6paHi(;nneM o6T>eKTOB MAX, 
Bbi CMOJKeTe CKpbIBaTb 06'beKTbi OT npocMOTpa H BOCCTaHaBJIHBaTb HX BH/IHVIOCTb no 
CBoeMy HccjiaiiHio, mto dy/ier cnoco6cTBOBaTb bo 3 mojkhocth ckoi iuempnpasaTb 
BHHMaHHe Ha OT/jejIbHblX o6T.eKTaX CLICIIbl. 

B pa/ie cjiyMacB, o/jnaKo, 6 biBaeT iiy/Kiio c/icjiarb TaK, hto6bi Bee 06 'beKTbi 6 bmn 
Bn/i,Hbi b cocTaBe cuciibi b cnpaBOHHbix ucjihx, ho npn 3T0M 3acTpaxoBaHbi OT BHece- 
hhh cjiynanHbix H3MeHeHnn. B thkhx o 6 cTOHTejibCTBax cjie/iyeT ncnojib30BaTb bo 3 - 
MOJKHOCTH (JlHKCailHH o 6 T>eKTOB. 

<l>HKCaU(HH o6l>eKTOB 

KaK Ha nnaBaiomeH najiHTpe, TaK h Ha cbhtkc KOMaH^HOH naHejiH Display 
(/l,HcnjieH) bbi Hafi/ieTe KHonra rpynnbi Freeze (Ohkxtilihh) . AKTHBH 3 HpyeMbie 
3 THMH KHOnKaMH 




KOMaHpbl II03B0JIHI0T BbldnpaTb Hadopbl Od'beKTOB aHaJIOrHHHO KOMaHflaM 
rpymibi Hide (Ckphtb), ho bmccto ckpmthh ot noKa3a Bbi3biBaioT (j)HKeaiiHio 
HyjKHbix od'beKTOB, Tan hto hx nocne 3Toro He;ib3H H3MeHHTb hhh pance 
Bbi^eJiHTb. Korpa odbeKT 3a(|)HKCHpoBan, oh OKpaniHBaeTCH b xapaKTepiibin 
H,BeT (cepbiii pnn reo.MeTpH'-recKHX Mopeneii, chhhh pnn hctohhhkob 
odbeMiibix pecfjopMapHH). noKa od'beKTbi He dypyr pac(|)HKenpoBaiibi, nap 
HHMH HeJIb3H npOH3BeCTH HHKBKHX fleHCTBHH. 

Ecjih, HanpHMep, bbi xoTHTe CMopenHpoBaTb bohocbi Ha rojioBe nepcoHaiKa, 
cnepyeT Hcnojib30BaTb rojioBy KaK ocHOBy pnn Mopen n po Ban hh bojioc. B to nee 
BpeMH bbi He xoTHTe KaK-HHdypb cjiynaHHO H3MeHHTb rojioBy, Ha co3pamie 
kotopoh dbino noTpaneno ctojibko BpeMeHH. 3ac|)HKCHpoBaB rojioBy, bbi 
ocTaBHTe ee bhphmoh b pennx ypodcTBa padoTbi, ho 3acTpaxyeTe ot 
cjiyHaHHbix H3MeHeHHii b npopecce coapaiiMH bojioc. 

CKpbiTHe h (|)HKcau,HH — peiiiibie cpepcTBa padoTbi nap, odneKTaMH b MAX. 
Eipe opHH.vi He MeHee Ba/KHbi.vi MexaHH3MOM hbjihctch HaaHaaeiiMe odbeKTa.vi 
yHHKaJIbHBIX HMeH. 


HMeHOBaHHe o6i»eKTOB 


OneBHpHO, HTO BHe 3aBHCHMOCTH OT Bbidpamioro MeTOpa MOpeJIHpOBaHHH 
cjiepyeT pa3BHBaTb y cedn xopomne npHBbiHKH, ynpomaiomHe padoTy Hap 
cipeiioH. Handonee BaiKiioii cpepH TaKHX npHBbiHeK hbjihctch HMeHOBaHHe 
od'beKTOB. Kancpbiii OTpenbiibiii odbeKT b MAX HMeeT Ha3HaHeHHoe eMy 
yHHKajibHoe hmh. 1 1 pH co3paHHH od'beKTOB ohh aBTOMaTmecKH HMeHyioTCH , 
CKaiKeM, KaK BoxOl, Box02 h t. n. K coiKaneHHio , TaKne ynpomeHHbie HMeHa 
OKa3biBaioTCH Majio nojie3HbiMH b padoTe co cpeiiaMH, coctohih;hmh H3 cotch 
od'beKTOB. 

CodjiiopaTb bo BceM npoeKTe epHHbie corjiameHHH od mieHOBaHHH odT>eKTOB 
k pad ne rioneaHO, a npn HeodxopHMOCTH nepepann cueiibi ppyrHM 
HCnOJIHHTeJIHM pjih HaHeceHHH TeKCTyp HJIH aHHMaipffl paHHOe 
odcTOHTejibCTBO CTaHOBHTCH npocTO JKH3HeHHO BajKHbiM. CorjiameHHH od 
HMeHOBaHHH od'beKTOB — peno nepcoHajibHbix npepnoHTeHHH Kaacporo. 
PadoTaH b MAX, bbi MOJKeTe npHCBaHBaTb odneKTaM niodbie BOBMOHCiibie 
HMeHa, npaKTHHecKH HeorpaHHHeHHbie no panne. noMHHTe tohbko, hto b 
HMeHax od'beKTOB MAX ijHiunuiBaemcsi peeucmp cumbojiob. 3to oaHanaeT, hto 
Leftwheel h leftwheel dypyT BocnpHHHMaTbCH KaK pBa paanuniibix odbeiiTa. 


OdbeKTbi b MAX MoryT HMeHOBaTbCH ripn co3paHHH hjih 
nepeHMeHOBbiBaTbCH b niodoii neodxopMMbiM momcht. KaK tohbko bbi 
BbipenneTe odneKT, ero hmh h iibct hohbhhiotch b ophom H3 Handonee 
pacnpocTpaHeHHbix cbhtkob KOMaHpHbix naHe- 



jieii — CBHTKe Name and Color (14 mil u ueem). flaa H 3 MeHeHHH hmchh 06't.eKTa 
AOCTaTOHHO npOCTO BbmeJIHTB 3 TO HMH H BBeCTH HOBOe; npH 3 TOM He HyjKHO 
HHKBKHX CnepHaJIBHBIX KOMailp. 

IIpHMepaMH noAXOAHipHX HMeH .zpiH cocTaBHBix HacTeti pa3pa6aTbiBaeMoii 
MOfl,eJiH OAHHOHHoro peaKTHBHoro caMoaeTa MoryT Sbitb TaKHe, KaK Nose 
(HocoBaa nacTb), Right Wing (IlpaBoe Kpbuio) h Left Wing (JleBoe Kpbuio). Ho 
ecjin Bbi coaflaeTe Mo^ejib cueiibi BoapyLuiroro 6 oh, noTpeSyeTCH pa3JinnaTb 
jieBbie n npaBbie KpbiJibH pa3Hbix HCTpeSnTejien. npn stom mojkho, 
HanpnMep, ncnojib30BaTb HMeHa rana JIRwing, hto 6 yn;eT yKa 3 biBaTb Ha 
npaBoe Kpbuio nepBoro HCTpeSnTejiH (Jet 1 Right Wing). nocKOJibKy HMeHa 
oSajeKTOB MoryT 6 brrb npaKTHHecKH jhoSbimh. CTapaifrecb npoHBJiHTb 
TBopnecKHe cnoco 6 nocTM h aenaTb hx hohhthbimh He tojibko BaM, ho h 
ApyrHM nojiB30BaTejiHM , KOTopbiM mojkct noTpeSoBaTbca paSoTaTb c Bainefi 
cpeiroti. 

Heo 6 xopHMOCTb co 6 aioflenHH corjiarueHHH 06 HMeHOBaHHH oShcktob 
CT aHOBHTCH ocoheHHO OMeBHpi loti npn Hcnojib30BaHHH onepauHH BbiaeaenHH 
oSneKTOB no hx HMeHaM. 

Pa6oTa c rpynnaMH o6i>eKTOB 

flame ecjin Bbi peajiH 3 yeTe riOAXopanryao cxeMy HMeHOBaHHH oh'beKTOB, pahoTa 
co cpeHaMH, b kji 10 aaio lu,h m h 6ojibruoe kojihhcctbo oShcktob, mojkct 
OK a 3 aTbca saTpypHHTeabnoH. HacTO 6biBaioT CHTyauHH, Korpa pa a 
CBH 3 aHHbix no CMbicjiy oSneKTOB HeoOxopH.vio npeo 6 pa 30 BaTb KaK epniioe 
penoe, ho npn stom xoTenocb 6bi H 36 emaTb Fieo6xopnMOCTH KajK^biii pa 3 
Bbi^ejiHTb Bee Tpe6yeMbie 06'beKTbi 3 aHOBO. B thkhx CHTyapnax Ha no mo mb 
npnxopaT KOManflbi rpyrinupoBanna o6T>eKTOB. 

rpynnbi — sto na6opbi oShcktob, paccMaTpHBaeMbix KaK epnnoe peaoe, ecjin 
rpynna 3 aKpbiTa, ho AonycKaiomHX o6pam,enHe k OTfle/ibiibiM 06'beKTa.M, ecjin 
rpynna OTKpbiTa. nepeaHcaeiiirbre mime flencTBHa po/UKiibi noKa 3 aTb BaM, 
KaK co3AaeTCH rpynna oStdCktob. 

1 . BbmeJiHTe 06'beKTbi, KOTopbie poamiibr cocTaBHTb rpynny. 

2. Bbi6epHTe KOMaH^y MeHio Group >• Group (rpynna >• CrpynnnpoBaTb). 

3 . noHBHTCH okho AHanora, b kotopom mojkho 3ap,aTb hmh rim rpynnbi. 

HMeHa rpynn rropnHiraioTCH b MAX TeM JKe npaBHJiaM, hto h HMeHa 
o6T>eKTOB. 

nocjie Toro KaK rpynna coaAaHa, Bee BxoflnmHe b Hee 06'beKTbi 
paccMaTpHBaioTCH KaK e^HHoe peaoe, noKa rpynna He 6yjeT OTKpbiTa. Mojkho 
pa.'srpyniiHpoBbiBaTb rpynnbi (Ungroup), pa 3 pymaTb hx (Explode), OT/ieaaTb 
06'beKTbi ot rpynn (Detach) h npucoepHUHTb k hhm HOBbie 06'beKTbi (Attach). 
HcnoabaoBaune rpynn — Momnoe cpepcTBO opraHH 3 au,HH h yriopaaoHUBaiiuH 
MHOJKeCTBa o6T.eKTOB, COCTaB.riHIOIIIHX CU,eHV. noCTapaHTeCb KaK MOJKHO 
paHbine ripuyauTb ce6n k Hcnojib 30 BaHHio rpynn. hto6m HeMHoro o6aeraHTb 
pa6oTy Hafl cnenaMU. 

Yflo6cTBO Hcnojib 30 BaHHH rpynn h hmch ohneKTOB cthhoehtch oaeBUfliibiM, 
Korfl,a aeao aoxo^ht ^o Mai 1 h nyn h po Ban na 06'beKTHMH cneiibi. Oaiiuko hto6bi 
M aHHnyjiHpoBaTb 06'beKTa.MH, neo6xoflHMO npe/iBapHTeabiio BbiaeanTb hx. 



MeTOAbi BbiAejieHHH 06'beiCTOB 

Oahoh h 3 BajKHemiiHx B03M0/KH0cxeH , npe,a,ocTaBJiHeMbix n h xe p c|) e h c o m 
nporpaMMBi MAX, hbhhcxch bo 3 mojkhocxb BBmeneHHH obn.eKxoB. MHorne 
KOMaHABi h oiiepauHH MAX xpebyiox ^,jih CBoero npHMeHeHHH 
i ipe^BapHxejibHO BbmenHXb o^hh hjih HecKOJibKO ob'beKXOB. HanpnMep, 
ecjiH Bbi xoxHxe nepeMecxnxb obx>eKx H3 o^hoxo nonoHceHHH b npyroe, 
ciieayex CHanana BbmenHXb axox obx>eKx. 

MAX npe^ocxaBJiaex MHoro pa3JiHMHbix cnocoboB BbmejieHna obx>eKxoB 
cpeHbi. B hhcjio xaKnx MexoaoB bxo^hx: 

b Bbi/;ejieHHe ox^ejibHbix obx>eKxoB; 

• Bbi^ejieHHe obnacxn cpeHbi; 

• BbiaejieHMe no hmchh; 

• Bbi^ejieHne no paexy; 

k cosaaHne HMeHOBaHHbix BbmeneHHbix HabopoB. 

Oahhm h 3 HanSojiee pacnpocxpaHeHHbix Mexo^OB BbmeneHHH obx>eKxoB 
hbhhcxch Hcnojib30BaHne khoiikh Select Object (Bbmejnxxb obbeKij 
ochobhoh naHejin HHCxpyMeHxoB . 3xa khoi iKa name Bcero ncnojib3yexcH 
BbmejieHHH OX^ejIbHblX OfXbeKXOB, HO MOHCeX npHMeHHXBCH H mia 
Bbi^ejieHHH rpynn ob'beKXOB c noMOin,bio paMKn. 

Bbiaejieime OT^ejibHbix o6i>eKTOB 

,3,jih npnMeHeHHH KOMaH^bi BbmeneHHH oxp,ejibHbix o6x>eKxoB cjieayex 
npocxo nj,eJiKHyxb Ha KHomce Select Object (BbmenHXb ob'beKx), a 3axeM 
uj,eJiKHyxb Ha hhhhh KOHxypa HyjKHoro o6x>eKxa. Mame Bcero, o^HaKO, 
xpeSyexcH Bbi^ejim’b b cocxaBe cpeHbi hcckohbko obx>eKxoB, nxoSbi 
npHMeHHXB k hhm KaKoit-xo Maxepnan hjih Bbii iOjiHMXb c 3xhmh o6x>eKxaMH 
HHbie onepan,HH. B axnx cjiynanx cnenyex hcckohbko hsmchhxb nopa^oK 
npnMeHeHHH KOMaH^Bi Select Object (BbmenHXb obbeKij, nxobbi nojiynHXb 
B03M05KH0CXB BbinoHHHXb cyMMHpyiomee BbiaejreHne. 11 pn cy m m npyiouieM 
Bbi^ejieHHH mo >k ho ipenKHyxb Ha oflHOM 06'beKxe, 3axeM Ha npyroM, h 
KaiK^BiH H3 hhx bya,ex BKHioneH b Bbi/ieneHHbiH Habop. fljiH BbinoHHeHHH 
xaKOH onepapHH cne,nyex b npopecce BbiftejieHHH yn,epjKHBaxb KnaBHiny Ctrl. 
IlancaB axy KnaBHiny, bbi 3aMexnxe noHBneHHe bo3jic Kypcopa MaHeHbKoro 
3HaKa «iunoc». Mojkho xaKHce ynepiKHBaxb npn BbmeneHHH obx>eKxoB 
KnaBHiny Alt, nxobbi nojiynnxb bo3mojkhocxb HCKHionaxb obbeKXbi H3 
Bbip,ejieHHoro Habopa. B 3xom cjiynae B03Jie Kypcopa bya,ex H3obpaiKaxbCH 
MajieHBKHH 3HaK «MHHyC». 

KoMaH^a Select Object (BbmenHXb obx>eKx) xopoina pn BbmeneHHH 
oxp,ejibHbix ob'beKXOB hjih HeboHbinoro nncna ob'beK'roB. Macao, o^,HaKO, 
B03HHKaex noxpebHoexb npocxo h bbicxpo BbiflejiHXb cpa3y bonbinoe hhcjio 
ob'beKXOB b npe^enax KaKOH-xo objiacxH cn,eHbi. B xaKHx cnynaax cne,nyex 
npHMeHHXB cjiyHKpHio Select by Region (Bbmennxb obnacxb). 



BbiAejiemie oSjiacTH 

OyHKii,HH Select by Region (Bbmejmxb objiacxb) — Bcero jranib 
AonojiHHxejibHaa B03M0/KH0CTb KOMaH^bi Select Object (BbmejiHXb obx>eKx), 
CBH3aHHaH c p m c o b a h n e m BbraeJiHioipen paMKH, CBoeo6pa3Horo «OKHa» 
Bbip,ejieHHH. Bbip,ejiHFOLu,aH paMKa iipe^cxaBJiHex co6oii objiacxb 
iipHMoyrojibHon hjih hhoh (JiopMbi, HapHCOBaHHyio BOKpyr o6x>eKxoB, 
Koxopbie xpebyexcH BbmejiHXb. Ha SKpaHe MAX xanaa paMKa h 3 o 6 p aaiaexc h 
b BH^e nyHKxnpHOH jihhhh nepHoro n,Bexa. B MAX noaxep/KHBaioxcH ^Ba 
pa3JiHHHbix peiKHMa BbmejieHHH obxeKxoB c iiomolubio paMKn: Window 
(Okho) h Crossing (nepeceHemie). 

B pejKHMe Window (Okho), aKXHBH 3 Hpy cmom ipejiHKOM Ha KHomce 
Window/Crossing (Okho /nepeceHemie) b hhjkhch nacxH sKpana MAX, 
b bip,e j i e h h bi m h CHHxaioxcH xojibko odbeKXbi, uenwcoM nonaBHiHe b 
BbiAe;iHK)ujyFO paMKy. Ecjih xoxb KaKaa-xo nacxb obx>eKxa Bbicxynaex 3 a 
rpaHHu,bi paMKH, oh He Syzjex Bbi^eneH. Pokhm Crossing (nepecenemie) 
oxjiHHaexcH ox peacHMa Window (Okho) xeM, hxo b nepeceKaiomeM peacHMe 
Bbi^ejieHHbiMH CHHxaroxcH KaK o 6 x>eKXbi, pejiHKOM nonaBHiHe b paMKy, xaK h 
xe, Koxopbie nepeceneHbi eio hjih Jinixib KacaioxcH BbmejiHiom,eH paMKH 
CHapyjKH. Ha pnc. 2. 16 npHBe^eH npHMep BbmejiemiH o 6 jiacxH cpeHbi. 
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Phc. 2.16. I [pHMOYTOJibiiaH Hhi/B"iHiornaH paMKa nepeceKaeT npoeicumo c<|)epF,i. B 3 tom cjiynae 
c(J)epa He GyneT BbifleneHa b peatHMe Window (Okho), ho 6yneT BbmeJieHa b peatHMe 
Crossing (nepeceHemie) 

KaK BH^Hxe, pejKHM BbiAejieHHH Crossing (nepeceHemie) HBJiaexca oneHb 
MOHIHbIM Cpep,CXBOM. Op,HaKO HCn0JIb30BaHHe paMKH XOJIBKO 

npHMoyrojibHOH cjiopMbi cjihihkom ycjiOiKHHJio 6bi 3ap,aay Bbi^ejieHHH 
ofrbeKxoB cjiojkhoh cpeHbi. K cnacxbio, MAX iiosbojihcx Hcnojib30Baxb 
Bbip,ejiHK)m,He paMKH npHMoyrojibHOH, OBajibHOH hjih MHoroyrojibHoii 
cjiopMbi. BbiSpaxb (j)opMy BbmejiniomeH paMKH mojkho Ha flono Jimrre jibhoh 
naHejiH khomh Selection Region Type (Tnn oSjiacxn Bbip,ejieHHn), 
pacnojioHceHHOH npaBee khohkh Select Object (Bbmejmxb oObckx) Ha 
ochobhoh nanejiH HHexpyMeHxoB . 3a HCKJHoaeHHeM hhoh cjiopMbr paMKH 
KOMaHp,bi Bbi/iejieHHH objiacxH /leiicxByiox coBepinemio o^HHaKOBO . 

KoMaHfla Bbi^ejieHHH objiacxH Moacex 6 bixb eipe HeMHoro 

ycoBepmeHCXBOBaHa 3a cnex Hcnojib30BamiH c|)HJtbxpau,HH Habopa 
Bbip,ejiHeMbix ob'beKxoB. Hhbimh cnoBaMH, mojkho c^ejiaxb xaK, hxo cpep,H 
Bcex obx>eKxoB, oxBaHeHHbix paMKoii, Bbi^ejieHbi bynyx 




tojibko 06 'fceKTbi onpe^ejieHHoro Tuna. MAX peajiH 3 yeT stot peacHM c 
noMOipbio pacKpbiBaiomerocH ciiHCKa Selection Filter (Ohjibtp BbmejieHHH), 
pacnojioaceHHoro Ha ochobhoh nanejm HHCTpyMeHTOB npaBee khoiikh 
Selection Region Type (Tmii o 6 jiacTH BBmejieHHa). 3tot paeKp bi Baioipn hch 
cnncoK noKa3aH Ha pnc. 2.17. 



Phc. 2.17. PacicphiBaioinHHCH ciihcok Selection Filter (<I>HJii>Tp bbi/u'-'iciimh). b kotopom mohcho 
BB iSpaTb KaTeropmo oGteKTOB juih BbmejieHHH paMKOH 


Ecjih, HanpHMep, BBi6paTB b ciihckc KaTeropmo Warps (/JetjjopMapHH) h 
npoH3BO/i,HTB nocjie 3Toro Bbi/tejteHHe 06'beKTOB, to 6y/ty'r Bbi/tejteHbi tojibko 
HCTOHHHKH ob'beMHbIX fle(|)OpMaiI,HH. fleHCTBHe ^aHHBIX c|)HJIbTpOB 
pacnpocTpaHaeTCH Ha Bee KOMaH^Bi bbi /tejieHHH obneKTOB, KpoMe Ko.viaHjtbi 
Select by Name (BBmejiHTB no hmchh). MAX 3.0 no3Bo;iaeT co3^aBaTB 
pa3JIHHHBie KOMbHHapHH (jlHJIBTpOB BBmejieHHH, CKaHtCM, BBi6h paTB 
o/piOBpeMeHHO cjiopMbr (Shapes) h /tetj)opMau,HH (Warps), fljia 3ap,aHna 
KOM6HHail,HH ([iMJIbTpOB CJie^yeT BBlSpaTB B paCKpBIBaiOmeMCH CnHCKe 
BapnaHT Combos (KoMSHHaipm), mo Be^eT k noHBJieHHio OKHa /piajiora 
Filter Combinations (KoMbHHapHH (Jihjibtpob) — HOBmecTBa BepcHH 3.0. 
KajK/taa H3 c:o3p,aHHBix KOMbHHapHH npn oOpei aer hmh Hanopobne SC 
(Shapes and Cameras — OopMBi h KaMepBi) h BKJnonaeTCH b 
pacKpBiBaioiH,HHca chhcok Selection Filter (Ohjibtp BBmejieHHH). 

Xoth KOMaHfla Select Object (BBmejiHTB oObckt) hbjihctch oweHb moiphoh h 
HHTyHTHBHO nOHHTHOH, B 60JIBIHHX H CJIOJKHBIX CU,eHaX MO'/K6T OKa 3 aTBCH 
OHCHB 3 a'rpyp,H MTejIBHO BBI^ejIHTB e^HHCTBeHHBIH oObCKT, C KOTOpBIM 
TpeSyeTCH iiopaboTaTb. OSbihho b tbkhx cjiyaanx Bcer.ua OKa 3 BiBaeTCH 
BBi/;ejieHHBiM ein,e h o6T>eKT, npoeKijHH KOToporo nepeKpBiBaeTCH c 
HHTepecyioin,HM Bac oObcktom. B TaKoii cmyattHH HacTaeT nepep, 
npHMeHHTB KOMaH/ty Select by Name (BBmejiHTB no hmchh). 


Bbi^ejieHHe no hmchh 

IljejiKHyB Ha KHonKe Select by Name (Bbi^cjihtb no hmchh) ochobhoh 
naHejiH HHCTpyMeHTOB, bbi nojiynaeTe bo3mojkhoctb bbi^cjihtb o^hh hjih 
Sojiee oObcktob no HMeHaM, npHCBoeHHBiM 3thm obneKTaM npn hx 
co3/i,aHHH. Pe>KHM BBi^,ejieHHa o 6 TjeKTOB no HMeHaM o 6 jiap,aeT ein,e h tcm 
npeHMyipecTBOM, hto ciihcok hmch ^jih BBibopa mojkho orpanHHHTB 
HaHMeHOBaHHHMH ob'beKTOB onpe,zi,ejieHHBix thiiob, HanpHMep Geometry 
(PeoMeTpHH) hjih Lights (Hctohhhkh CBeTa). 

BbiAejieHne no ijeeTy 

B,zio6aBOK k b o 3 m O/K hoctm BBi^ejiHTB 06'beKTbi no HMeHaM, MAX cnoco6eH 
TaKJKe BBI^ejIHTB OflHH HJIH HeCKOJIBKO 06'beKTOB nO HX H,BeTy. 3 tO 6BIBaeT 
ya,o6HO, ecjiH npn 



coa^aHMH 06'heKTOB Bhi xmarejibHO cjie^HJiH 3a TeM, htoGbi KaiKflBiH m3 hmx npnodpe 
Tan yHHKajibHyio oKpacKy. flocTyn k KOMaH^eSelect by Color (BbmejmxB no n,BeTy) 
npon3BOflHTCH Hopes MemoEdit (flpaBKa). 


Ha6opbi BbiAejieHHbix o6T>eKTOB 

Kan BBi, B03M03KH0, yace Aora/;ajmcb, Bbi^ejieHHbie Hadop h— sto rpymibi odbeKxoB, 
KOTOpbie B XO^e C03^,aHMH CpeHbl MOSKHO OMCHb dbICXpO BblflejIHTb M CTOJIb /KC dbICXpO 
OTMeHHTb mx BBmejieHHe. CyujecTByiOT ^aa cnocoda dbiCTporo BbmejiemiH HadopoB 
ofiaeKTOB. IlepBbiH cnocod coctoht b tom, HTodbi 06'be^MHMTb 06'beKTbi b rpynny, 
hto ^ocraroMHO srjxjieKTMBHO, ho CBH3aH0 c onpe^eaeHHbiMH orpaHHHeHHHMH. 
flpyrOH cnocod COCTOHT B C03^aHMM HMeHOBaHHbIX Bbl/jejieHHblX Hafiopoa, KOTOpbie 
MoryT BKjnonaTb b cc6h h rpynnbi o6T>eKTOB. MMCHOBaHHbiM BBmejieHHBiH Hadop — 
3TO COBOKynHOCTb BbIflejieHHbIX OO'bCKTOB, KOTOpOH npHCBOCHO HMH. IlOHMeHOBaB 
Ha flop 06'beKTOB, bbi MoaceTe dbicxpo h npocTO BBmejiHTB hx bhobb h bhobb. 

Hmh Bbi^,ejieHHOM rpynne oOtjCktob sayiaexeH b nepBOHanajiBHO nycTOM tckctobom 
none pacKpbiaaiomei ocH cnncKa Named Selection Sets (HMeHOBaHHBie BBmejieHHBie 
Hafiopai) b iipaaoM nacTH ochobhoh naHejm HHCTpyMeHTOB. 

Xoth B03M03KH0CTB co3n,a Barb HMeHOBaHHBie BBi^ejieHHBie Hadopbi caMa no cede Be- 
jiHKOJienHa, bbskho mm era maHC p e^a kth p o b ax b TaKHe Hadopbi odbeKTOB. 
HanpHMep, Moacex noTpedoBaTBCH yzjajiHTB hmh BBiflejieHHoro Hadopa no OKomaHHH 
padoTBi c hhm, nodaBMTb od beKTbi b Hadop hjih, HaodopoT, y^ajiHTB H3 Hadopa nacTB 
od"beKTOB . /1,JIH BHeCeHHH H3MeHeHHH B HMeHOBaHHBie BBIflejieHHBie HadopBI MAX 
iipenocTaBJiHeT okho .zpiajiora Edit Named Selections (llpaBKa HMeHOBaHHBix 
HadopoB), noKa3aHHoe Ha pnc. 2.18. /Tpcxyn k 3TOMy OKHy npoM3BonMTCH no KOMaHfle 
MeHio Edit >• Edit Named Selections (llpaBKa >• llpaBKa HMeHOBaHHBix HadopoB). 
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Phc. 2.18. Okho Ananora Edit Named Selections (llpaBKa HMeHOBaHHBix HadopoB), 

B KOTOpOM MO/KHO BHeCTH H3MeHCHHH B JIIOdOH paHee C03/I,aHHbIH 

HMeHOBaHHBiH Bbi^ejieHHbiM Hadop 

K ^aHHOMy MOMeHTy bbi no3HaKOMHJiHCB c ^bvmh njiaBaioni,HMH najiHTpaMH MAX 
3.0: Display Floater (IbiaBaiomaH najiHTpa ^Hcruieii) h Selection Floater (IbiaBa- 
ioni,aH najiHTpa BBmeJiemie od beKTOB). HcnojibayM re sth najiHTpBi oeMorpnrejibHO, 




Bepb OHH SRHHMaiOT CTO Jib /I,ecJlHLI,HTHOe npOCTpaHCTBO OKpaHa. Ecjih Bbl 
coSHpaeTecb iimpoKO Hcnojib30BaTb iuiaBaioiuHe najiHTpbi, crrapaniecb 
3anycKaTb MAX npH pa3 penieHHH 3KpaHa 1280x1024 imKcejieii hjih 
npHMeHHHTe annapaTHyio KOHiJiHrypapHio c payMH MOHiixopaMH . (Ha caMOM 
pene 3 th najiHTpbi hbjihiotch otjih h h bi m h cpepcTBaMH noBbimeHHH 
npoH3Bop,HTejibHOCTH pa6oTbi, TaK hto, CKopee Bcero, bbi SypeTe 
nojib30BaTbCH hmh pOBOJibHO nacTO.) B KanecTBe ajibTepHaTHBbi 
paCCMOTpHTe B03M05KH0CTB HCn0JIb30BaHHH KJiaBHaTypHbIX KOM6HHail,HH H 
3anycKaiiTe MAX b peiKHMe Expert Mode (BKCiiepxHbiH pejKHM) . 


CpepcTBa Bbi^ejieHHH, meHOBaHHA, rpynmipoBaHHH, a TaroKe 
BcnoMoraTejibHbie cpepcTBa pHCOBaHHH oS'beKTOB b coBOKynHOCTH 
npH3BaHbi odeciieHHTb ycjiOBHH pjia Obicxporo h tohhoto nocTpoeHHH 
Tpe6yeMbix cpeH b cpepe MAX. Tenepb HacTajio BpeMH B3rjiHHyxb Ha to, 
KaKHM o6pa30M Bee nepeHHCJieHHbie nporpaMMHbie cpepcTBa b conexaHHH c 
ajieMeHTaMH HHxepcjieHca MAX odecnenuBaioT BaM bo3mojkhogth pjia 
nOHCTHHe IipOH3BOp,HTejIbHOH H 3C()C|ieKTHBHOH paSOTbl Hap, aHHMapHHMH . 


IIonbiTKa CBecm ece BMecTe 


Tenepb, Korpa bm nojiyHHjiH onpepejieHHoe npepcTaBJieHHe o tom, hto Tanoe 
MAX h KaK padoxaex ero ycoBepmeHCTBOBaHHbiH HHTepcjieHC, npHiiuia nopa 
B0Cn0JIb30BaTbCH 3THMH 3H3HHHMH Ha npaKTHKe. B cjiepyiomeM 
jnpaiKHeHHH BaM 6ypeT npeppoaceH KpaTKHH o63op 6a30Bbix b o 3 m o >k h o c t e it 
MAX, ot MopejinpoBaHHH npocToro 06'beKi a h bhjiotb po npHCBoemra eMy 
MaTepHajiOB h aHHMapnH . 

C03PAHHE IiyJIbCHPyiOmErO B3PbIBAK)mErOCH MHOrOTPAHHHKA 

1 . 3arpy3HTe 3D Studio MAX. 

2. Ha KOManpHOH nanejiH Create (Co3paTb) pacKpoixre ciihcok 
pa3HOBHpHOCTeil 06'beKTOB KaTeropHH Geometry (reoMeTpHH) h 
Bbi6epHTe Extended Primitives (yjiynmeHHbie npHMHTHBbi). 

3. Ill,ejiKHHTe Ha KHonKe Hedra (MHororpaHHHK). B OKHe npoeKpHH Top 
(Bop CBepxy) m,ejiKHHTe b6jih3h tohkh c KooppHHaTaMH (0; 0) h 
nepeTacKHBaHTe Kypcop, noKa papnyc He OKaiKeTCH paBHbiM 40 
epHHHpaM. OTnycTHTe KHOiucy mbiiiih. B3rjiHHHTe Ha otchctm 
KooppHHaT, hto6bi ydepHTbca, hto pa3Mep ycTanoBJieH npaBHJibHO. 
(OTCHCTbi noKa3biBaiOT 3HaneHHH KooppHHaT X, Y h Z TeKyipero 
nojioiKeHHH Kypcopa. y CTaHOBHB papnyc okojio 40 epHHHij,, bbi 
nocTpoHTe MHororpaHHHK HyjKHoro pa3Mepa.) 

4. B CBHTKe Parameters (IlapaMempbi) KOMaHpHOH naHejrn Create (Co3paTb) 
y CTaHOBHTe nepeKJiiOHaTejib Family (CeMencTBo) b nojioiKeHHe Starl 
(MHororpaHHHK!), 



a TamKe ycxaHOBHxe ((niaiKOK Generate Mapping Coords (npoeKii,HOHHbie 
KOOp/JHHaXbl) B CaMOM HH3y CBHTKa. Hxo6bI yBH^eTB 3TOT (|)Jia>KOK, BaM 
IipHp,eTCH npOKpyTHTB CBHTOK BBepX. 

5. CHOBa pacKpoiiTe cnncoK pa3HOBH/j,HOCTen odbeKxoB n Ha axox pa3 
BBiSepHxe Standard Primitives (CxaH^apxHBie npuMHXHBBi) . HJejiKmixe 
Ha KHomce Box (napajuiejieiiHiiea)- 

6 . B OKHe npoeKpHH Top (Bh^ CBepxy) mejiKHHxe b paiioHe xohkh (-150; - 
150) h nepexacKHBaiixe Kypcop BnpaBO, noKa b none oxcnexoB Koop/iaHax 
He noHBHxca nacjipbi (150; 150), aociie aero oxnycxnxe KHonKy mbiihh. 
nepeMem,aHxe Kypcop bhh3 p,o xex nop, noKa b cnexHHKe Height (Bbicoxa) 
CBHXKa Parameters (Tlapajviempbi) He hohbhxch hhcjio -3, nocjie aero ein,e 
pa3 mejiKHHxe khobkoh mbiihh, 3a())HKCHpoBaB BBicoxy 06 'beKxa. 

7. LL(ejiKHHxe Ha KHonKe Select and Move (Bbmejmxb h iiepeMecxHXb) 
ocHOBHOii naHejiH HHexpyMeHxoB. 

8. B OKHe npoeKii,HH Front (Baa cnepe/ia) Bbmejmxe oflbeKx HedraO"! h 
nepexam,Hxe ero BBepx xaK, hxo6bi oh y cxaH o bhjich noBepx 
iipaMoyrojibHoro ocHOBaHHH. Bap, cpeHBi Ha aaHHbia momchx noKa3aH Ha 
pnc. 2. 19. 



Phc. 2.19. blUIAciieHbi nocjie co3flaHHH flByx 06'beKTOB h nepeMemeHHH o/iHoro H3 hhx 


9. BbiOepaxe KOMaHpy Memo File >• Save (Oaajr >• CoxpaHHXb) h coxpaHHxe 
(JiaHii nofl HMeHeM mf02-03.max. 





,3,jih peiieti pamioro ynpancHemiH HaM SypeT pocraTOHHO tojibko hto 
co3^aHHtix 06 'fceKTOB. Tenepb HeoSxopHMO coapaTb KaMepy pjia 
HaSjnopeHHH 3 a cpeHoii h hctohhhk CBeTa /pin ee ocBerpemra. 

10. LU,ejiKHHTe Ha KHOiiKe Lights (Hctohhhkh CBeTa) KOMaH^HOH nanejiH 
Create (CospaTb). 

1 1 . Bbi 6 epHTe p as hobh/j^ho ctb Target Spot (I lapenemiBiH npojKeKTop) 
oSneKTOB KaTeropHH Lights (Hctohhhkh CBeTa). lUejiKHHTe b tohkc (- 
150; -150) OKHa npoeKpHH Top (Bnp CBepxy), nepeTaipHTe Kypcop b 
TOHK y (0; 0) h OTnycTHTe KHonKy mbihih. 

12. CHOBa ipejiKHHTe Ha KHonKe Select and Move (BbipejiHTb h 
nepeMecTHTb). B OKHe npoeKpHH Front (Bh^ cnepepn) nepeTaipHTe 
3HanoK HCTOHHHKa CBeTa (oh paciiojiaraeTCH b nepBoii tohkc, rpe bbi 
LU,ejIKHyjIH KHOnKOH MBIHIH Iipn C03paHHH HCTOHHHKa) BepTHKajIBHO 
BBepx Ha 200 epnHnp. Ilpn stom, KaK h paHBHie, cjrepnxe 3a OTcneTaMH 
KOOp^HHaT. 

13. He OTMeHHH BbipejieHHH HCTOHHHKa CBeTa, iiepehpnxe Ha kom aHpHy io 
naHejib Modify (H 3 M 6 hhtb). npoKpyTHTe oSjiacTB cbhtkob bhh 3 , nona He 
yBH^HTe cbhtok Shadow Parameters (IlapaMempbi menu), y CTaHOBHTe 
(j)jia>KOK Cast Shadows (OTSpacbiBaTB tc hb) h BBepHTe BejiHHHHy 512 b 
cneTHHK Size (Pa3Mep). 

14. BepHHTecb k KOMaHpHOH nanejiH Create (CoapaTb) h ipejiKHHTe Ha 
KHonKe Cameras (KaMepai). Bbi 6 epHTe aapnaHT Target (HapejiemiaH) b 
CIIMCKe pa3HOBH^HOCTeH oO'beKTOB, mejIKHHTe B TOHKe (150; 150) OKHa 
npoeKpHH Top (Blip CBepxy), nepeTaipHTe Kypcop b TOHKy (0; 0) h 
OT nycTHTe KHonKy mbiidh. 

15. B OKHe npoeKpHH Front (Bufl cnepepn) nepeMecTHTe 3HanoK KaiviepBi 
BepTHKajIBHO BBepx Ha 300 epHHHp. CKopee Bcero, hto6bi nopmiTB 
KaMepy Ha TaKoe paccTOHHHe, BaM npnpeTCH ipejiKHyTB Ha KHomce Zoom 
(MacniTaS) h yMeHBmuTB MacnrraS H3o6paiKeHHH b OKHe npoeKpHH. 

16. LLfyjiKHHTe Ha OKHe npoeKpHH Perspective (nepcneKTHBa), hto 6 bi 
aKTHBH3HpoBaTB ero. I Ia>KMH're KJiaBHiiiy C b hhthhckom perncTpe, 
hto 6 bi cpejiaTB sto okho npoeKpHH okhom Camera (KaMepa). Bnp cpeHBi 
Ha panHBiH MOMeHT noKa3aH Ha pnc. 2.20. 

17. CHOBa coxpaHHTe (Jianji, Bbi6paB KOMaHpy Memo File >• Save (Oathi >• 
CoxpaHHTb). 

Tenepb y Bac ecTB yace noHTu Bee, hto HeoSxopHMO. OcTanocb tojibko 
poSaBHTB pBa rana MaTepnajiOB, npHMeHHTB HeOojibiiiyio aHHMapmo h 
BH3yajiH3HpoBaTB cpeHy. 

18. OTKpoiiTe okho Material Editor (PepaKxop MaTepnajiOB), ipejiKHyB Ha 
KHonKe Material Editor (PepaKTop MaTepnajiOB) ochobhoh naHejin 
HHCTpyMeHTOB . 

19. MaTepiia/i b nepBoii anenKe o6pa3pa pojDKeH 6 bitb aKTHBHBiM, Ha hto 
yKa3BiBaeT Sejiaa paMKa, OKpyiKaioipaH aneHKy. IHejiKmrre Ha KHOime 
6e3 3HanKa cnpaBa ot o6pa3pa pBeTa Diffuse fyI,Hc[xj3y3HBiH) . B 
pe3yjiBTaTe Ha 3KpaHe hohbhtch okho pnajiora Material/Map Browser 
(flpocMOTp MaTepnajiOB /KapT TeKCTyp) . 




Phc. 2.20. Bidfx cneHhi nocjie ,n,o6aBJieHHH HCTOHHHKa CBeTa n KaMepti. OSparaTe 
BHHMaHne Ha to, hto h KaMepa, h hctohhhk CBeTa npucyTCTByioT b cpeHe KaK 

06'beKTbI 

20. /Tpaxvibi mejiKHHTe Ha CTpoKe Bitmap (PacTpoBan KapTa), hto6bi BbiOpara p,aH- 
hbih ran KapT TeKCTyp. B OKHe Material Editor (Pe^aKTop MaTepHanoB) nonBHTCH 
hobbih cbhtok — Bitmap Parameters (PlapaMempbi pacmpoebvc meKcmyp). meji- 
KHHTe b 3tom CBHTKe Ha .zpiHHHOH KHonKe 6e3 Ha/piHCH cnpaBa ot napaMeTpa 
Bitmap (PaerpoBaa KapTa). FIohbhtch okho jmajiora Select Bitmap Image File 
(Bbi6op cjiaihia pacTpoBon Kap i bi). B name Maps Bbi^ejinre fjiatiji Benediti.tga. 
OSparaTe BrnniaHne Ha to, hto .gaHHbm (jianji /jojiskch 6bitb nocTaBJieH b 
cocTaBe naneTa MAX 3.0. Ecjih TaKoro (jianjia y Bac HeT, Bbifiepme jiioOoh 
A pyroii ijiaiiji pacTpoBoro H3o6pa3KeHHH. IH ejIKHHTe Ha KHomte OK. 

2 1 . IIl, ejIKHHTe Ha o6pa3u,e MaTepnaJia b nepBon mrenKe, nepeTarpHTe ero b jiioOoc 
okho npoeKn,HH h nojioiKHTe noBepx MHororpaHHHKa. B pe3yjiBTaTe MaTepnaji 
OygeT h a.3 h a m e h .gaHHOMy oO beKTy. 

22. Ltl, ejIKHHTe Ha o6pa3u,e Ma'repna.ia bo BTopon nnenKe gun ero aKraBH3au,HH. 
LU, ejIKHHTe Ha o6pa3u,e u,BeTa Diffuse [H,H()x))y3HbiH). PIohbhtch okho gHanora 
Color Selector (Bbi6op npeTa). B 3tom OKHe gnanora bbi Hangere noji3yHOK 
napaMeTpa Whiteness (Bejin3Ha). IlepeTamHTe stot noji3yHOK b caMbiii hh3 
mKanbi, HTofjbi BbiOpara coBepmeHHO Gejibin npeT. LU, ejIKHHTe Ha KHonKe Close 
(3aKpbiTb). 


23. UJejiKHHTe Ha o6pa3u;e Maxepnajia, nepexain,Hxe ero b jno6oe okho 
npoeKu,HH h nojiojKHTe noBepx npHMoyrojiBHoro ocHOBaHHH. 

24. CoxpaHHTe (jama. 

TenepB, Korpa Bee HeoSxo/piMBie MaxepHaxbi npHCBoeHBi 06 'BeKxaM cpeHBi, 

BaM npepcxonx co3p,aTb ABa rana aHHMapnii. Bo-nepBbix, bbi npHMemixe 

aHraaipio k o^HOMy H3 napaMexpoB MHororpaHHHKa, a 3aTeM BbmojiHHTe 

aHHMaipio BpaipeHHH 3Toro 06 'BeKxa. Ilocjie axoro bbi 3acxaBHxe 

MHOrOrpaHHHK B30pBaXBCH, pa3JieTeBmHCb Ha MHOHCeCXBO OCKOJIKOB. 

AHHMAU.HH MHOrOrPAHHHKA 

1 . LU,ejiKHHTe Ha khoiikc Select Object (Bbi/ieanxb ofxbeKx) h Bbi^ejinxe 
o 6 x>eKX-MHororpaHHHK . 

2. OxKpoiixe okho Track View (ripocMOxp xpeKOB), m,ejiKHyB Ha khoiikc 
Track View (ripocMOxp xpeKOB) ochobhoh naHejiH HHexpyMeHxoB. B 
jieBoii wacxn oma bbi yBH/pxre nepapxHHecKH ynopHpoHeHHBiH ciimcok 
ofrbeKxoB, AOiiycKaiomox aHHMapHio. Pa3BepHHxe BexBb o6x>eKxoB 
cnncKa, Lu,ejiKHyB Ha 3HanKe «iijiioc» cjieBa ox Ha/1,1 ihch Objects 
(OO beKXbi). Bbi yBH/pxre b ciihckc obxeKx HedraOI. PacKpoiixe nepeneHB 
napaMexpoB axoro 06'BeKxa. 3axeM pacKpoiixe chhcok napaMexpa Object 
(Hedra). TaM bbi Hanpexe napaMexp Q Scale (Macmxad no Q). 

3. Ul,ejiKHHxe Ha cxpoKe napaMexpa Q Scale (Macmxab no Q), a 3axeM Ha 

KHonKe Assign Controller (IlasHanuxb KOHxpojuiep) nanejin 

HHexpyMeHxoB OKHa Track View (ripocMOxp xpeKOB). Bbi6epHxe 
KOH'rpojuiep Noise Float (Cjiynaimoe luiaBaiou/ee ynpaBJieHHe) h 
ipejiKHHxe Ha KHonKe OK. 

4. mejiKHHxe Ha cxpoKe napaMexpa Q Scale (MacmxaS no Q) npaBoii 
KHonKoii mbihih h BBibepHxe KOMaH/iy Properties (CBoncxBa) b 
noHBHBHieMCH KOHxeKcxHOM MeHio. PacKpoexcH okho /piajiora Noise 
Controller (KoHxpojuiep cjiynaiiHoro ynpaBJieHHH) . 3apaiixe BejinHHHy 
napaMexpa Strength (Pa 3 Max) paBHoii 3000, a Frequency (Hacxoxa) — 
paBHoii 0,15. 3aKpoiixe OKHa /pianora Noise Controller (KoHxpojuiep 
cnynaHHoro ynpaBJieHHH) h Track View (ripocMOxp xpeKOB). 

5. LLjejiKHHxe Ha KHonKe Play Animation (BocnpoH 3 Be/i,eHHe aHHMauHH) b 
npaBOM hh/Khcm yrny 3KpaHa, hxo 6 bi npocMOxpexb pe3yjibxaxbi 
aHHMau,HH, 1 ipe/i,cxaBJiHK)uj,eH co 6 oii pHKne nyjiBcapHH MHororpaHHHKa. 
HacMOxpeBiiiHCB Ha axo apeanme, noBxopHO ipejiKHHxe Ha xoii ace 
KHonKe, Koxopan xenepn 6 ya,ex hccxh Ha ce 6 e Ha/1,1 incb Stop (Cxon), 
WXOObl OCXaHOBHXB BOCIipOH3Be/I,eHHe. 

6 . riepexain,Hxe noji3yHOK xaiiMepa aHmapim b hhjkhch nacxH anpana 
BnpaBO k Ka/ipy 100. IIJejiKHHxe Ha KHonKe Animate (AmiManiiH), hxo 6 bi 
BKJIIOHHXB peJKHM aHHMai/HH . KHOnKa OKpaCHXCH KpaCHBIM H,BeXOM, 
yKa3BiBaH Ha aKXHBH3au,Hio peacuMa. 

7. LLjejiKHuxe Ha KHonKe Select and Rotate (Bbi/i,ejinxB h noBepHyxb). B OKHe 
npoeKpHH Top (Bn/i CBepxy) noBepHHxe o6x.eKx HedraOI Ha 720°, cjiepn 
3 a BejiHHHHoir yxxa noBopoxa b none oxcnexoB Koop/pmax. 3aKOHHHB 
noBopox, BbiKaiOHHxe peacHM aHiiMaumi, noBxopHO m,ejiKHyB Ha KHonKe 
Animate (AHHMapna). 

8. Bhobb boci ipoH3Bep,Hxe aHHMaipiio, hxo6bi yBnpexb pe3yjibxax. 



9. Ilepeapaxe Ha KOMaHpHyio naHejib Create (Co3paxb). IIJejiKHHxe Ha 
KHonKe Space Warps (OS'beMHbie pecj)opMapHH). 

10. IU,ejiKHHTe Ha KHonKe Bomb (Bom 6 a) b CBHxne Object Type (Thii 
ofrbeKxa). 3aTeM mejiKHHxe b tomkc (0; 0) oma npoeKUHH Top (Bap 
CBepxy). B pe3yjibTaTe 6ypex co3paH o6x>eKx-6oM6a b caMOM HH3y 
oO'beKxa HedraOI. 

1 1 . LU,ejiKHHTe Ha KHonKe Bind to Space Warp (CBH 3 aTb c b o ape it cx b h e m ) 
ochobhoh naHejia HHexpyMeHxoB. IIJejiKHHxe Ha SHanKe acxoHHHKa 
06 'beMHoii pecJjopMapHH h nepexamaxe ero k HapyjKHOMy Kpaio o 6 x>eKxa 
HedraOI. nepexacKHBaxb Kypcop mojkho jihhib b xex npepenax, rpe oh He 
H3MeHHex CBoa Bap,- Oxnycxnxe KHonKy MbiLua. noaxa MraoBeHHO 
MHororpaHHHK B3opBexcH, pa3JiexeBmHCb Ha ockojikh. 

12. He oxMeHHH BbipeneHHH o6x>e Kxa- 6o m 6 bi , aepeapaxe Ha KOManpHyio 
naHejib Modify (H3MeHHXb). YcxaHOBHxe napaMexp Strength (MomHoexb) 
paBHbiM 3, Max (MaKCHMyM) paBHbiM 3, Gravity (rpaBHxan,HH) paBHbiM 0, 
Chaos (Xaoc) paBHbiM 4 h Detonation (/fexoHauaH) — paBHbiM 60. 
nocjiepHaa napaMexp, Detonation (flexoHapHH), onpepennex HOMep 
Kappa, b KoxopoM npoH3oapex B3pbiB. 

13. AKXHBH3Hpynxe okho npoeKpHH Camera (KaMepa) h ipejiKHHxe Ha 
KHonKe Play Animation (BocnpoH3BepeHHe aHHMapaa), hxoSbi 
npocMOxpexb aHM Maputo. SaKOHHHB npocMOxp, mejiKHHxe Ha KHonKe 
Stop (Cxon) PJIH OCXaHOBKH BOCnpOH3BepeHHH. 

14. Bbi6epHxe KOMaHpy mchio File >• Save (Oaaji > CoxpaHHXb) h coxpaHHxe 
c|)aaji nop hmchcm mf02-03.max. 

Tenepb Bee toxobo pjih BH3yajiH3an,HH aHUMapun. 

15. LU,ejiKHHxe Ha KHome Render Scene (BH3yajiH3HpoBaxb cipeHy) 

OCHOBHOH naHejIH HHCXpyMeHXOB . 

16. YcxaHOBHxe a ep e kji fo h axe ji b Time Output (HHxepBaji BbiBopa) b 
aojio/KeHue Active Time Segment (Akxhbhbih BpeMCHHoa cerMeHx). 
Bapaaxe pa3Mep BbixopHoro Kappa paBHbiM 320x240 naKcejiea, 
m,ejiKHyB b pa3pejie Output Size (Pa3Mep Kappa) Ha KHonKe 320x240. 

17. UjeJiKHHxe Ha KHonKe Files (Oapjibi). Hohbhxch okho paajiora Render 
Output File (BbixopHoti cjjaaji BH3yajiH3au,HH). B none File name (Hmh 
c|)aajia] BBepaxe MAXfunl.avi h mejiKHHxe Ha KHonKe OK. Hohbhxch 
HOB oe okho pnanora c 3anpocoM o napaMexpax KOMnpeccHH AVTfJiaajia. 
npocxo m,ejiKHHxe Ha KHonKe OK. 

18. LL(ejiKHHxe Ha KHonKe Render (BH3yajiH3HpoBaxb), hxo6bi 3anycxHXb 
npopecc BH3yajiH3an,HH KappoB aHHMauaa. 

B 3aBHCHMOCxH ox 6bicxpopeHCXBHH Bamero KOMnbioxepa npopecc 
BH3yajiH3an,HH Moacex noxpe6oBaxb ox HecKOJibKHx MHHyx po 20-30 MHHyx. 
^JIH BOCnpOH3BepeHHH C())OpMHpOBaHHOH aHHMapHH Bbl Moncexe 
BOcnojib30BaxbCH npHJioHceHHeM Media Player (yHHBepcajibHbiH 
npoHrpbiBaxejib) onepapaoHHbix cncxeM Windows 95 hjih NT hjih BbiSpaxb 
b MeHio MAX KOMaHpy File >• View File (Oaaji >• npocMOxp c|)aajia). no 
yMOjmaHHK) cjiaaji aHHMapaa 3anHCbiBaexcH b nanny Images H3 aacjia 
nanoK nporpaMMbi MAX. Ecjih bbi He xoxnxe xpaxnxb BpeMH Ha 
BH3yajiH3au,Hio aHHMapaa, xo Moncexe npocMOxpexb toxobbih c|)aHJi 
maxfunl.avi, Koxopbia Hanpexe Ha conpoBoncpaioipeM KHHry KOMiianx- 
pncKe. 



Kan Bbi MO>KeTe cy/jHTb no pe 3 yjibxaxaM paccMOTpeHHoro ynpaacHeHtiH, pa 3 pa 6 oxica 
^aace i ipocTOH aHHMauHH TpeSyeT n c n o a b a o b a h m h MHOHcecxBa bosmO/Khoctch 
HH' repcJ)eHca MAX. He p a c c Tp a n b a it re c b , ecjin MHorae KOMaH^bi, ynoMHHaBnmecH b 
upe/ibi/yyLueM ynpasKHeHnu, BbiaBajin y Bac CMymeHne CBoeii cjiojkhoctbio. no Mepe 
flajibHeftmero nsyneHnH khhi h bbi no 3 HaKOMHTecb c hhmh no/ipofiHee. 


HcnojiB30BaHHe ^HcneTnepa 
pecypcoB 


riocjie^Hee, Ha hto HaM npeflcxonx B 3 rjiHHyxb nepe/t TeM, KaK npHcxynHXb 
Henocpe/i,CTBeHHO k m o/te ji m p o b bh h io , — sxo Asset Manager (flncnexHep 
pecypcoB), cjiyiKeSHan nporpaMMa, npe,n;Ha 3 HaHeHHaH ajih ynpaBJieHHH 
MHoroHHcneHHbiMH cjaatijiaMH npoeKTOB MAX, pacTpoBbiMH KapTaMH 
TeKCTyp MaTepHajiOB h t. n. fljin Bbi 30 Ba /jHcnexnepa pecypcoB cjie,nyex 
i iepeHTH Ha KOMaH^Hyio naHejib Utility (CepBnc) h mejiKHyTb Ha KHonKe 
Asset Manager (^Hcnexnep pecypcoB). Ecjih xartaH KHonna oxcyxcxByex Ha 
naHejiH, xo m,ejiKHHxe Ha KHonKe More (flonon h Hxeji bHo) h BbiSepnxe cxpoKy 
Asset Manager (^Hcnexnep pecypcoB) b noHBHBmeMCH OKHe ^Hajiora. Bh^ 
3 KpaHa MAX nocjie 3 arpy 3 KH flHcnexnepa pecypcoB noKa 3 an Ha pnc. 2.21. 
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Phc. 2.21. HHTep(J)eHC MOflyjiH Asset Manager mncneTxep pecypcoB) noKa3biBaeT. HacKOJiBKO 
npoeTO c noMombK) aToro MOflyjiH ynpaBJiHTB (JjaitraM n pecypcoB 





B jieeoH nacra oKHa ^cneraepa pecypcoB nsoOpaxeaeTCH pepeBO nanoK 
Pjickob Baniero KOMiibKrrepa, a b npaeoH Haora noMeipaiOTca MHHHaTiopbi 
(J)aiijiOB, ynpaBJiae Mbix ^HcneTHepoM, ecjiH Tanne (joanjibi HMeiOTCH b 
OTK pBiTOH nanKe. .ZjHcneraep pecypcoB oSecneHHBaeT OTo 6 pajKeHHe 
MHHHaTiop p^ia Bcex thiiob pacTpoBbix (jiaH jiob, no,zmepiKHBaeM bix 
nporpaMMOH MAX, a Taione pjm Tex (JjanjiOB npoeKTOB cpeH MAX, npn 
coxpaneHHH KOTopaix 6 bui BKJiiOHeH peacHM i ipepBapHTejibHoro npocMOT pa. 
PacKpbiBaiomHHCH ciihcok Ha naHejiH h h cxpy m e h to b ^cneraepa pecypcoB 
no 3 BOJiHeT Bbi 6 paTb ran (J)anjiOB, MHHHaTiopbi Korapbix 6 ypyx 
OTofjpajKaTbCH b OKHe npocMOTpa. Ha pnc. 2.22 noKa 3 aH Bnp OKHa 
flucneraepa pecypcoB c sarpv ace h h br m h cJjanjiaMH cpeH MAX. 
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Phc. 2.22. /"(TicircTHep pecypcoB cuocofieii yiipaiuiHTb BceMii TiinaMH ([lanaon. 
noflAepjKHBaeMbiMH nporpaMMoii MAX 


Bbi Moacexe mejncaTb h nepeTacKHBaTb mhhh axiop bi cjiaHJiOB H3 OKHa 
^Hcneraepa pecypcoB npaMO b OKHa npoeKu,HH hjih b okho Pepaiexopa 
MaTepnaxoB. ^Baacpbi ipexKHyB Ha MHHHaTiope (Jianjia m 3 o 6 p aace h m a , 
mohcho npocMOTpera 3 to H3o6pa5Ke Hne b HaiypajibHyio BejiHHHHy. 

Xoth, CTporo roBopa. /Jncneraep pecypcoB h He othochtch k 3JieMeHxaM 
HHTepc|)eHca MAX, yzjoSHO 3HaTb o ero HaxHHHH h yMera hm nojib30BaTbca c 
caMoro Hanaxa pa6oTbi c KOMnjieKCOM MAX. B ynpajKHeHHax, Korapbie 
SypyT BCTpenaTbca b noexe ayiOLUHx rjiaaax KHHra, He pa3 6yzi,eT 
Hcnoxb30BaTbca /],Hcneraep pecypcoB . 






Hcnojib30BaHne MOflyjieii 
pacmnpeHHH 

MoAyJiH pacmnpeHHH, paapaOoxaH h bre cnepnajiBHO .zpm MAX, opraHHHHO 
BnHCBIBaiOTCH B erO HHXep(|)eHC H HBJIHIOTCH nOJIHOCTBK) IipOBpaHHbl.MH /pin 
OCHOBHOH npOrpaMMBI. OaKTHHeCKH BCe OCHOBHbie KOMaHflbl, KOTOpbIMH BBI 
nojiB3yeTecB b MAX, o 0 e c ii e h h b a ki xch mohyjihmh pacmHpeHHH. 

B MAX 3.0 Monyjm pacmnpeHHH hmciot bo3mojkhoctb pejiHKOM 3aMem,axb 
HHTep(J)eHC nporpaMMbi h nojiHOCTbio H3MeHHTb npaenjia paSoxbi c MAX. K 
cnacTbio, b 3tom cjiynae MO^yjib pacmnpeHHH o6H3axejibHO ^oroiceH 
co3^aBaTb OTAejibHbiH 3Hawoic ,zpiH Bbi30Ba «CBoero» BapnaHxa nporpaMMbi 
MAX, TaK KaK aKXHBH3an,HH peiKHMa nojiHoro oShobjichhh HHTepfjienca 
B03M05KHa TOJIbKO HCpe3 napaMCTpbl KOMaHflHOH CTpOKH npH 3anyCKe 
nporpaMMbi. Ha pnc. 2.23 noKa3aH npnMep nojiHoexbK) oOhobjichhoio 
MO/ iyjieM pacmnpeHHH HHxepcjienca nporpaMMbi MAX. 
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Phc. 2.23. HHTep(J)eHC nporpaMMbi MAX c 3arpy3KeHHbiM MOflyneM pacinnpeHHHPipeMaker 
HeMOHCTpnpyeT, HacKOJibKO paflmcajibHO MO/iyjiH pacmnpeHHH MoryT H3MeHHTb bhu 
3KpaHa MAX 





3aKJiiOHeHHe 


HHCTpyMeHTbi h npHeMbi, BBe^eHHbie b oOpaipeHHe b .zjaHHOH rjiaae. 
HrpaiOT OHCHb BaiKHyK) pojib b flejie oSecnenemifl a cj) cj) e kth b h o cth pa6oTbi c 
nporpaMMOH MAX. Koiyja bbi ,n;o6epeTecb ro KOHpa khoth, 3th npneMbi 
BOH^yT y Bac b npuBbiHKy. rioKa bbi, bo3mojkho, He nyBCTByeTe ce6n 
^.ocTaTOHHO kom(J)optho , pa6oTaH c m h t ep (j) e m c o m MAX, ho yace nocjie 

HeCKOJIbKHX MHHyT npaKTHKH y,ZI,o6CTBO 3TOrO HHTep(j)eHCa CTaHOBHTCH 
OHeBHflHblM. 

HTaK, B 3TOH TJiaBe Bbi n03HaK0MHJIHCb C 6a30BBIMH npHHH,HnaMH , 
nojiojKeHHBiMH b ocHOBy h h t ep c|) e h c a MAX, BmnoHaa: 

• KOMnOHOBKy 3KpaHHbIX okoh HHTep(J>eHca; 

• ynpaBJieHHe okh3mh npoeKu,HH; 
k MeTO^bi Aocayiia k KOMaH^aM ; 

• 6a30Bbie BcnoMoraTejibHbie cpe,zi,CTBa pHCOBaHHH, b tom HHCJie npHBH3KH 
h KoopflUHaTHan ceTKa; 

• OToSpajKeHHe , HMeHOBaHHe h rpymiHpoBKy oStjCktob; 

• co3^,aHHe 6a30Boro npoeKTa aHHMapnn ot Han an a ao KOHu,a Ha npHMepe 
B3pbiBaioiu,erocH MHororpaHHHKa; 

« /],HcneTHep pecypcoB. 

Tenepb HacTara nopa npHCTynHTb Henocpe^CTBeHHO k MO,a,ejiHpoBaHHK> 
ofi'beK'i OB cu,eHbi. B cjie,ayiomeH rjiaBe pacKpbiBaiOTCH 6a30Bbie nojiojKeHHH 
TeopHH, ae'/KaujeH b ochobc peajiH30BaHHbix b MAX 3.0 mctoaob 
MOp,ejIHpOBaHHH. 



KoHijeirryajibHbie 

OCHOBbI 

MO^eJIHpOBaHHH 

oS'beKTOB 


riepe^, TeM KaK Ha npaKTHKe npHcry- 
nHTb K OCBOeHHIO MeTO^OB Moaejinpo- 
BaHHH, peajiH30BaHHBix b 3D Studio 
MAX, hboOxo^hmo xopomo 

pa3o6paTBCH B TepMHHOJIOrHH H 
6a30BBIX HJJfiHX, Jie/KaLU,HX B OCHOBe 
3THX MCTO^OB. ECJIH B TJiaBe 1, «Oc- 
HOBBI TpeXMepHOH ipa(|)HKH H 
aHHMaU,HH», BBI 3HaKOMHJIHCb C 
oSlLIMMH KOHpenpHHMH TpeXMepHOH 
rpac|)HKH, to cettnac iipeacxoHT 
CKOHpeHTpHpOBaTB BHHMaHHe Ha 
npHHpHnax co3flaHHa MO^ejien 
o6T>eKTOB. 

npn paccMOTpeHHH HMeionpxca b 3D 
Studio MAX HHCTpyMeHTOB , KOTopaie 
MOJKHO npHMeHHTB flJIfl C03/J,aHHH 
reoMeTpHnecKHx 



MO^eiieii 06'fceKTOB cpeHbi, bbi o6HapyiKHxe, hxo ohh ocHOBBiBaiOTCH Ha 
uejiOM pafle pasjiHHHbix mcxoaob. rioA reo m ex p h a e c ko h moac-tibio b MAX 
noHHMaeTCH o6x>eKx, cocxohhi,hh h 3 coBOKynHOCTH 6ojiee MejiKHx 
noAoS'beKTOB. MaHHiiyjinpya reoMexpHHecKHMH moacjihmh Ha ypoBHe 
06'beKTOB H IIOAOfi'beKTOB, MO/KHO C 03 AaBaXb KOHCXpyKH,HH jho6oh 
xpe6yeMOH (JiopMbi. 

fljia Ka'/KAO ro H 3 mcxoaob m oacji npo bbh hh , HMeiom,Hx cboh npeHMymecxBa h 
H eAoexaxKH, hohhxhh «o6'beKx» h «HOAo6'beKx» onpeAejiHioxcH no-pa 3 HOMy. 
Oahh xnnbi peaxbHbix 06'beKxoB npome cm o Ae Jinp o b axb c npHMeHeHHeM 
OAHoro MexoAa, Apyrne — c noMom,bio APyroro. Co BpeMeHeM bbi Hayanxecb 
pa 36 npaxbCH b xom, KaKne mcxoabi onxHMajibHbi pjih pemeHHH xex hjih 
hhbix saASM. C Apyroa cxopoHbi, bbi Moacexe oxAaxb npeAiiOHxeHHe KaKOMy- 
jih6o OAHOMy MexoAy h nojib 30 BaxbCH hm nocxoHHHO. 

PIporpaMMa MAX 3.0 noAAepacHBaex cjieAyiomHe mcxoabi m o Ae ji h po b oh h a : 

h MOAejinpoBaHHe Ha ocHOBe cnjiaHHOB ; 

1 MOAejinpoBaHHe Ha ocHOBe cexoK hjih m h o roy ro ji b h h ko b ; 

• napaMexpHHecKoe m o a e j 1 m p o b a h m e ; 

• MOAejinpoBaHHe Ha ocHOBe KycKOB noBepxHoexeH Be3be; 

h MOAejinpoBaHHe Ha ocHOBe HeoAHopoAHBix papHOHajibHbix B-cnjiaHHOB 

(NURBS). 

MOAejinpoBaHHe na ocHoee 
cnjiaimoB 

npn aohhom MexoAe MOAejmpoBaHHH ocHOBy KOHCxpyKipiH xpexMepHbix 
06'beKTOB COCXaBJIHIOX OXpe3KH npHMBIX H KpHBbIX JIHHHH, Ha3BIBaeMBIX 
cnjianHaMH . Cruiaun (spline) — axo npaMaa hjih KpHBaa jihhhh, c[)op\ia 
Koxopon onpeAejiHexcH xnnoM BepiiiHH, hjih y3JiOBbix xoaeK, aepea Koxopbie 
npoxoAHX sxa jihhhh. Cym,ecxByex u,ejibiH pHA MexoAOB au h npeBpaxpeHHH 
xaKHx ciuiaiiHOB b xpexMepHbie 06'beKXbi. Xoxh b ochobhom cnjiaHHbi 
npnMeHHioxcH A^ia co3AaHHH reoMexpHHecKHX MOAeJien, ohh Moryx xaiOKe 
Hcnojib30BaxbCH b KanecxBe xpaeKxopnH abhjkchhh o6x>eKxoB hjih KaMep. 
CnjiaHHbi Moxyx o6pa30BbiBaxb xaKne 06'beKXbi, KaK npocxbie jihhhh, 
OKpyjKHoexH, Ayr 0 111111 Aa®e chmbojibi xeKcxa. KaK h Bee o6x.eKXbi MAX, 
cnjiaHHbi cocxohx H3 6ojiee mcjikhx aac/ren (noAoObeKxoB). Ha pnc. 3.1 
noKa3aH npHMep ciuiaiiHa h o6o3HaaeHbi ero cocxaBHbie aacxn. 

KaK mojkho BHAexb Ha pnc. 3.1, o6beKx-ciuiaHH cocxohx H3 eepuiun 
(vertices) h cezMenmoe (segments). ToBopa o BepniHHax, hco6xoahmo 
oxMexnxb, hxo y KajKAOxo ciuianHa ecxb OAHa cneu,HajibHaa BepniHHa, 
Ha3biBaeMaH nepBOH. nepBaa BepiiiHHa npn peAaKxnpoBaHHH cnjiaiiHa 
noMeaaexca MajieHbKHM 6ejibiM KBaApaxnKOM . flaHHaa BepiiiHHa 
o6o3Haaaex Hanaro ciuiaiiHa h, KaK npaBHJio, aBJiaexca AeiicxBHHejibHO nep- 
BOH H3 o6o3HaaeHHbix npn co3AaHHH cnjianHa y3JiOBbix xoaeK, ecjin xojibko 
bbi He Hcnojib30BajiH oahh H3 roxoBbix 06'beKxoB-ciuiaHHOB, HanpnMep 
npHMoyrojibHHK , rAe noroHceHne nepBOH BepniHHbi npeAonpeAejieHO. 
3HaHne xoxo, KaKaa H3 BepniHH 



cruiaiffla HBJinexcH nepBOH, nrpaeT oneHb BajKHyio pojib, oco6eHHO /pin 
3aMKHyTbix KpHBbix, Kor/;a Ha hx ocHOBe HanHHaeTCH coa^aHHe 
TpexMepHbix ofi'beK'roB. 3Ta iipoSjieivia 6y^eT no,zipo6HO paccMOTpeHa b 
rjiaBe 4, «Ba30Bbie Mexo^bi MO,a,ejiHpoBaHHH». 


BepwMna 

CerMeHT 

riepBan aepuiMHa 


Phc. 3.1. CruiafiH, Hcncmb3yeMbiH b nporpaMMe MAX, h ero mucth. Pa3o6paBmncb b MeTOflax y 1 1 - 
paBJieHHH Kaacfloii nacTbio cnjiafiHa, bbi noimeTe, KaK npHMeHHTb cruiaMHbi pna 
C03/(aiIHH o6"beKTOB 

ECJIH npH C03^aHHH CIIJiaHHa COeAHHHTb IIOCJieAHIOIO H3 HapHCOBaHHbIX 
bbmh BepiiniH c nepBOH, to SyAeT co3^,aHa 3aMKHyTan (|>opMa. TaKHM 
o6pa30M, 3cuvLKHymasi (j)opjvia (closed shape) — 3to ciuiaiiH, He HMeiomHH 
pa3pbiBOB no nepHMeTpy. MHorae KOMan^bi peAaKrapoBaHHH cnjianHOB h 
co3^,aHHH Ha hx ocHOBe oSojioneK TpexMepHbix o 6 x>eKTOB ^pia HopMajibHoro 
cJ)yHKH,HOHHpoBaHHH Tpe 6 yiOT, nxo 6 bi cnjianH npe^CTaBJiHJi co6o& 
3aMKHyTyio cJ)opMy. 

YnpaBJiHioii^He KacaTejibHbie BeKTOpbi 

Kaac^aH BepniHHa ciuianHa HMeeT Kacamen. bHbie eeianopui (tangents), 
CHaSHceHHbie Ha KOHpax ynpaBJiHK>in,HMH TOHKaMH, mjim MapKepajviu 
(handles). Mapicepbi KacaTejibHbix BeKTopoB ynpaBJtHiox kphbh3hoh 
cerMeHTOB ciuiaiiHa npn Bxo,n;e b BepniHHy, Koxopon iipHHa^jieHvax 
KacaTejibHbie BeKTopbi, h Bbixo/ie H3 Hee. B 3aBHCHMOCTH ot cbohctb 
KacaTejibHbix BeKTopoB pasjiHHapoT cne/iyioiiiHe THnbi BepniHH: Smooth 
(CxjiaiKeHHaji) , Comer (C h 3 jiomom), Bezier (Be 3 be) h Bezier Comer (Be 3 be c 
H3JIOMOM). 

Sa^aBaib mn BepniHH npn co3/iaHiin ciuranHOB ipefiyexca tojibko ^jih 
06 'beKTOB Line (JThhhh). flpyrae pa 3 HOBHAHOcra totobbix cnjiaiiHOB, tbkhx 
KaK Rectangle (IlpHMoyrojibHHK), Circle (OicpyamocTb) h t. n., hmciot 
BepmHHbi, THn KOTopbix iipe/ionpe/ieJieH 3apanee. Oahoko nocne co3AaHHH 
T3KHX 06 x>eKT 0 B MOJKHO B JII 060 H MOMeHT H3MeHHTb THn BXOflHmHX B HX 
COCTaB BepiHHH H BbinOJIHHTb HaCTpOHKy KacaTejibHbix BeKTopoB. 

BepiUHHbl C H3JIOMOM 

HaH 6 ojiee npocToii ran BepmHH — sto BepmHHbi c h3jiomom (Comer). 
CnjiaiiH, npoxoAH nepe3 TaKyio Bepmmiy, npeTepneBaeT h3jiom, a 
npHMbiKaiomHe k BepmHHe sto- 



to rana cerMeHTbi He HMeiOT kphbh3hbi b6jih3h Bepimmbi. ripn phcobbhhh 
jihhhh BepniHHbi flaHHoro rana co3,a,aiOTCH no y M O J [ H a H H K) . HxofSbl 
HapHCOBaTb JIHHHK) B MAX, Heo6xOjJ,HMO mejIKHyTb KHOIIKOH MbimH Ha AByx 
pa3JIHHHbIX TOHKaX B OKHe npOeKH,HH. ECJIH npH C03flaHHH y3JIOBOH TOHKH 
m,ejiKHyTb h nepeTam,HTb mbihib, to 6ya,eT co3^aHa BepniHHa HHoro rana, 
neM hcxoahoh BepniHHa c h3jiomom. Thii cos^aeaeMon b stom cjiynae 
BepiHHHBi aa/iaexcH b CBHTKe napaMeTpoB ofibetcxa Line (JIhhhh) 
nojioiKeHHeM nepeKjnonaTejni Drag Type (BepniHHa npn npoTacKHBaHHH). 
no yMomaHHio ycTaHOBJieH ran Bezier (Be3be). 

Crjiaxcemibie Bepimmbi 

Hepes crjiaraeHHyio (Smooth) Bepimmy KpnBan cnjiaihia npoBO^HTCH c 
nJiaBHBIM H3m60M, 6e3 H3JIOMa, HMeH O^HHaKOByiO KpHBH3Hy CerMeHTOB 
npn exo^e b BepniHHy h Bbixo/ie H3 Hee. Hhbimh cnoBaMH, KpHBan ciuiattHa b 
pafioHe c; r j i a>Ke h h o h BepmHHbi HanoMHHaeT ,ayry OKpyiKHOcra. Ha pnc. 3.2 
noKa3aH cmiaHH c jteyiviH BepnniHaMH rana Comer (C h3jiomom), a Ha pnc. 
3.3 — tot >Ke cnjiaiiH c o/ihoh crjia'/KCHHOii BepmuHOH. 



Phc. 3.2. CnjiaiiH c /jByMH BepimiHaMH THnaCornerfC h3jiomom) 



Phc. 3.3. Tot ate ciuiaHH, mto Ha pnc. 3.2. nocne npeo6pa30BaHHH o^hoh H3 BeprnnH k Tuny 
Smooth (CrjiajKeHHaa). OSpaTHTe BHHMaHHe Ha to, hto jihhhh b pahoHe BepmHHbi 
npHoSpejia KpHBH3Hy, htoGbi oGecnemrrb njiaBHMH, 6e3 H3JioMa. H3ra6 




BepiHHHbi Tuna Be3be 

BepniHHbi rana Be3be (Bezier) nopoSHbi crjiaiKeHHbiM BepimmaM, ho 
I I03B0JIHP0T ynpaBJIHTb KpHBH3HOH CerMeHTOB ciuiaiiHa npH BXOpe B 
BepniHHy h Bbixope H3 Hee. 3'roro Hejib3a cpeaaxb hh npn Hcnojib30BaHHH 
crjiaaceHHbix BepniHH, hh /pin BepniHH c h3jiomom. Ha pnc. 3.4 noKa3aH yjKe 
3HaKOMbiH HaM ciuiaHH nocjie npeo6pa30BaHHH ero BTopoii BepniHHbi k runy 
Bezier (Be3be). OSpaxnxe BHHMaHne Ha xo, hxo ^aHHaa BepniHHa CHaSaceHa 
KacaxeabHbiMH BeKxopaMH c MapicepaMH 3ejieHoro n,Bexa Ha KOHiiax. 
KacaxejibHbix BeKxopoB pBa: ophh ynpaBJinex kphbh3hoh cerMeHxa 

ciuiaiiHa, BxopHipero b BepniHHy, Bxopoii — cerMeHxa, Hcxopaipero H3 
BepniHHbi. y BepniHH xnna Bezier (Be3be) KacaxejibHbie BeKxopbi Bcerpa 
jie'/Kax Ha o^hoh npaMoii, a ypajieHHe MapKepoB ox BepniHHbi, Koxopoii 
npHHapjiejKar BeKxopbi, mojkho n3MeHHXb. FlepeMememie opHoro H3 
MapKepoB BepniHHbi Be3be Bcerpa Bbi3biBaex pe h t p anbH o - ch m m e Tp hhhoc 
nepeMeipemie Bxoporo. 

nepew email MapKepbi KacaxejibHbix BeKxopoB BOKpyr BepniHHbi, mojkho 
H3MeHaxb HanpaBJieHHe, nop KoxopbiM cerMeHXbi ciuiaiiHa exopax b 
BepniHHy h Bbixopax H3 Hee, a H3MeHaa paccxoHHHe ox MapKepoB po 
BepniHHbi, mojkho peryjinpoBaxb KpHBH3Hy cerMeHxoB cnjiaiiHa. HeM 
pajibine ox BepniHHbi oxBepeHbi MapKepbi KacaxejibHbix BeKxopoB, xeM 6ojiee 
cnpHMJieHHbiM cxaHOBHxcH ynacxoK cnjiaiiHa b paiioHe BepniHHbi h xeM 
Bbinie cxeneHb KpHBH3Hbi npHJieraioin,Hx k BepniHHe cerMeHxoB ciuiaiiHa 
b6jih3h ox cocepHHx BepniHH. Heivi Gjinace k BepniHHe nopBepeHbi MapKepbi 
KacaxejibHbix BeKxopoB, xeM MeHbine OKa3biBaeMoe hmh BJiHHHHe Ha 
HanpaBJieHHe h KpHBH3Hy npHJieraiomHx k BepniHHe cerMeHxoB ciuiaiiHa. 
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Phc. 3.4. Tot 3Ke cnjiaHH, hto Ha pnc. 3.2, nocjie npeo6pa30BaHHH BTopoii BepniHHbi k rany 
Bezier (Be3be). KacaTejibHbie BeKTopbi BepniHHbi Be3be no3BOJimoT ynpaBJIHTb 
HanpaBJieHHeM Bxo,zja cerMeHTOB cnjiaima b BepniHHy h Bbixo^a H3 Hee, a TaKHce 
KpHBH3HOH 3THX CerMeHTOB 


BepniHHbi Tima Be3be c hbjiomom 

riocjiepHHM THnoM BepniHH HBJiaeTCH THn Bezier Comer (Be3be c h3jiomom). 
BepniHHbi Be3be c h3jiomom iioxojkh Ha BepniHHbi Be3be, ho hmciot opho 
cymecTBeHHoe oxjiHHHe. llpn nepeMeipeHHH opHoro H3 MapKepoB 
KacaxejibHbix BeKTopoB BepniHHbi Be3be BTopoii Mapnep nepeMeipaeTCH 
CHMMeTpnHHO nepBOMy. y BepmHH Be3be c 




h3jiomom KacaTejibHbie BeKTopbi He CBH3aHbi APyr c ApyroM, h MapKepbi 
mojkho nepeMeipaTb He3aBHCHMO . 3to no3BOJiHeT c JierKOCTbio co3AaBaTb 
ciuiaHHbi, y KOTopbix, HanpHMep, bxoahii],hh b BepniHHy cerMeHT HBJiHeTCH 

BbinyKJIbIM H IIOHTH npflMOAHHeHHbIM, a MCXOAHLU,MM BOrHyTbIM h chjibho 

HCKpHBJieHHbIM , KaK nOKa3aHO Ha pnc. 3.5. 



Phc. 3.5. Cruiafm (; T[l a Bezier Comer (Be3t>e c h 3 jiomom), AeMOHCTpHpyiomHH 

B03M0JKH0CTB KOppeKTHpOBaTB nOJIOJKeHHe KaCaTejIBHbIX BeKTOpOB He33BHCHMO Apyr 
ot Apyra 


CerMeHTbi h uiam 

CjreAViOLU,HM i iOAo 6 bCKTOM ciuiaHHa HBJineTCH cerMeHT. CeajvieHin (segment) 

3TO npOCTO 0Tpe30K JIHHHH, COeAHHHIOII],HH ABe BepHIHHbl. Ka'/KAblH 

cerMeHT, He3aBHCHMO ot ero kphbh3hbi, coctoht H3 6ojiee mcjikhx 
npHMOJiHHeHHBix OTpe3KOB, Ha3biBaeMbix uiaacLMu (steps). HeM Ha 6ojibmee 
hhcjio maroB pa30HT cerMeHT, TeM Sojiee rjiaAKOH CTaHOBHTCH 4>opMa 
KpHBoir, ho TeM Sojibme naMara Tpe6yeTCH jpm xpaHemra TaKoro cmiaHHa. 
,H,jih Bcex THnoB cnjiaiiHOB, Hcnojib3yeMbix b MAX, hmcjio maroB mohcho 
peryjiHpoBaTb. 

Ilo yMOJinaHHio MAX BcerAa CTapaeTCH onTHMH3HpoBaTb hmcjio maroB 
cerMeHTOB Me at Ay coccahhmh BepmHHaMH, cboah ero k MHHHMy My , npn 
KOTopoM eine He nponcxoAHT HCKaaceHHH (jiopMbi. 3 to noMoraeT 
yMeHbmaTb ofrbCM (Jjhhaob MOAejien 6e3 yTpaTbi ^ersuiePi. Hmcjio maroB b 
cocTaBe cerMeHTOB cnjiaHHa He HMeeT oco6eHHoro 3Ha i ieHHH a° Tex nop, 
noKa bbi He nonbiTaeTecb Hcnojib30BaTb o6pa30BaHHbie H3 sthx cruiaHHOB 
(|>OpMbI AjIB C03A3HHH TpeXMepHbIX Oft'bCKTOB. B 3TOT MOMeHT BaM MOJKeT 
noHaAo6HTbCH (a mojkct m He noHaAo6HTbcn) H3MeHHTb hmcjio maroB. 

06'beAHHHH BepmHHBi h cerMeHTbi, bbi nojiynaeTe oOuckt-ci uiaiiH . B MAX 
oSTjeKT-CnjiaHH HJIH KOM6HHail,HIO H3 HeCKOJIbKHX CIIJiaHHOB, 
paccMaTpHBaeMbix KaK camhbim oGueKT, npHHHTO Ha3biBaTb cfjopjvioii 
(shape). HanpHMep, ecjiH bbi xothtc CMOAejiMpoeaTb CTeHy 3A3 hhh, to 
oahhm H3 BapnaHTOB pemeHHH thkom 3aAanH 6yAeT co3AaHHe Kornypa 
CTeHbi b BHAe ciuiaHHa h npHMeHeHHe k HeMy onepapHH BbiAaBJiHBaHHH aa h 
nojiyneHMH ctchm, o6jiaAaiom,eM onpeAejieHHOH tojiih,hhoh. Ecjih CTeHa 
HMeeT OKHa, 



Ka'/KAoe H3 hex co3^,aeTCH KaK OT/iejibHbiH cruiaHH. 0,a,HaKO, hto6m onepau,HH 
Bbi/;aBJiHBaHHH npoiiijia KoppeKTHO, Bee ciuianHbi ^ojihchbi hbjihtbch 
nacTHMH oflHOH (J)opMbi. Co3^,aBaH cruiaiiH b MAX, mojkho yKa3aTb, AOJDKeH 
3 tot cruiaHH npe^CTaBJiHTb co6oh o'lyiejrbHyio (|>opMy hjih oh 6 ya,eT AoSaBjieH 
k y'/Ke cymecTByiOHi,eH cjiopMe. JXjih axoro cjiyacHT KHoma Start New Shape 
(I Iaiaib HOByio c|)opiviy) b CBHTKe Object Type (Tun odneiana). 

Co3a&b njiocKHe AoyiviepHbie (|)opMbi, bbi MOJKeTe npeo6pa30BaTb hx b 
T pexMepHbie 06'beKTbi. 3 tot npopecc h Ha3biBaeTCH m o^cji npo boh h e m Ha 
ocHOBe ciurattHOB. MeTOA MO^ejinpoBaHHH Ha ocHOBe cnjiaiiHOB HaHdojiee 
nacTO npHMeHHeTCH pa raKHx odbeKxoB, KaK 6aHaH, aneKTpHHecKHH 
(JlOHapb HJIH TeKCT CO CKOHieHHblMH KpOMKHMH CHMBOJIOB. 3 tH 06'beKTbi 
jierKO o6pa30BaTb nyTeM nepeMemeHHH cnjiaHHa-ceHeHHH b^ojib ciuiaHHa- 
nyTH, BpameHHH cnjiaHHa-ceneHHH BOKpyr och CHMMeipnn hjih bh- 
^aBJIHBaHHH Hclfl nJIOCKOCTblO . 

TnnoBOH npopecc m o^cji npo boh h h Ha ochobc cnjiaiiHOB AOCTaxoaHO npocT. 
CHanajia bbi eo3^aeie (|)opMy, npeA,CTaBJiaioiiiyio co6oh KOHiyp ceaeHHH 
TpexMepHoro ofrbeKxa, KOTopbiii xpedyeTCH CMO^ejinpoBaTb. 3aTeM /pin 
npeo6pa30BaHHH stoh (JiopMbi b TpexMepHbiH oObckt mojkho npHMeHHTb k 
Hen TaKHe onepapHH, KaK BbmaBjiHBaHHe, Bpamemie, ckoc, hjih 
HcnojiB30BaTB KonHH 3toh (Jiop.Mbi b KaaeexBe ceneHHH, p accxaBJt H e M bix 
B^ojib Apyroro cnjiaiiHa, Ha KOTopbie 6yn;eT onHpaTBCH obojiOHKa moag- 
jinpyeMoro o6x>eKTa. Ha pnc. 3.6 noKa3aH TpexMepHbiH ofrbGKT h cnjiaHHbi, 
Ha ocHOBe KOTopbix oh 6biji nojiyHeH. 



Pnc. 3.6. Ha6op H3 /(isyx ciuiaHiiop, h pe3yjibTHpyiomHH TpexMepHbiH ofi'beex, ocHOBaHHbiH Ha 
ceqeHHHX. OopMa-aiiea/ia Hcnonb30BaHa 3/iecb b KaneirBe ceneHHH, paccTaBJieHHbix 
BAOJib nyTH b BHfle cnjiaHHa-cmipajiH 

MAX 3.0 npe,a,ocTaBJiHeT BaM HOByio bo 3 mojkhoctb jpin m o A e j i h p o b aH hh 
06'beKTOB Ha ochobc ciuiaHHOB. nocjie Toro KaK cosabh oahh hjih hcckojibko 
ciuiaiiHOB, b CBHTKe General (OSipne napaMeTpbi) kombhahoh naHejin 
Create (Co3Aaib) mojkho h3hth pa 3 Aeji Rendering (BH3yajiH3au,HH) h 
y CTaHOBHTB b HeM (JuiaiKOK Ponderable (BH3yajiH3HpyeMbrii). B pe3yjtbTaTe 
cnjiaiiH, no cyTH, 1 ipeBpam,aexcH b oObckt KapKacHoro rana. Ha pnc. 3.7 
noKa 3 aH pe 3 yjibTaT BH 3 yajiH 3 au,HH TaKoro cnjiaiiHa. 





Phc. 3.7. CnjiaHHOBbiH oG'bein' Text (TeKCT), Koxopbiii 6 bui cpejian b h ay a j i h 3 h py e m hi m . Bo3mo;k- 
HOCTb BH3yajIH3aU;HH TaKHX 06 'beKTOB MOJKHO npHMeHHTb flJIH C03flaHHH MHOrHX 
3aMeHaTejibHbrx 3<{>({>eKTOB, HanofloGne HeoHOBoro CBeneHHH 6 yKB peKJiaMHbix BbiBecoK 

Mo^ejinpOBaHne Ha ocHoee ceTOK 
HJIH MHOrOyrOJIBHHKOB 

npH m o/tej r m p o b aH m h Ha ocHOBe ceTOK (Ha3tiBaeMOM TaKJKe 

MO^ejinpoBaHHeM Ha oc HOBe mhoto^ojibhhkob) TpexMepHtie 06'beKTbi 
CJ)OpMHpyiOTCH H3 MHOJKeCTBa TpeX-HJIH HeTbipeXCTOpOHHHX 
MHOrOyrO JIbHHKOB , o6'beAHHH6MbIX BMeCTe H o6pa3yK)LU,HX B HTOre 
oSojiOHKy o6'beKxa. Ce'rnaxbie o6ojiohkh o6mhho co3,zjaiOTCH Ha 6a3e 
TpeXMepHbLX O 6'b e KXO B - 1 1 p H M ItTHBOB, KOTOpbie 06'beflHHHIOTCH, 

i ipeo6pa3yK)xc,H h mo^h(J)hu,h pyiOTCH TaKHM o6pa30M, nxo6bi 
ccJjopMHpoBaTb o6x>eKT TpeSyeMOH KOHc|jnrypau,nM. CTporo roBopn, 
oSojIOHKa 06'beKTOB, IIOJiyneHHblX MeTO^,OM BbmaBJIHBaHHH CIIJiaHHOB HJIH 
nocTpoeHHbix no onopHbiM ceHeHHH.M-ciuiaHHa.vr, laKHte npe^craBjiHeT 
co6oii ceTKy c MHoroyxojibHbiMH HHeiiKaMH, t|) o p m h py e mv rc> hbto m axn necKH 
b npopecce npe o6pa30BanHH ciuiaiiHOB b TpexMepHbie 06'beKTbi. HeKOTopbie 
npHMepbi 06'beKTOB, o6pa30BaHHbix ceTKaMH c MHoroyrojibHbiMH 
HneiiKaMH, npHBe/],eHbi Ha pnc. 3.8. 

Mo^ejinpoBaHHe Ha ocHOBe ceTOK c MHoroyrojibHbiMH HHeiiKaMH — 
HanSojiee pacnpocTpaiieHHbiH cnoco6 MO/teji npo boh m h 06'beKTOB b MAX. B 
paMKax AaHHoro Meio^a mojkho HaHHHaTb c co 3 flaHHH npocTbix 06'beKTOB, 
TaKHx KaK iiaptuuiejieiiHiiejibi 



hjih crjicphi, a 3 aTeM oSbeAHHHTb hx c npaMeHemeM m Hoace ctb a pa 3 JiHHHbix 
HHCTpyMeHTOB , nony-iaa b HTore i ipaKin necKM Secnpe/jejibHoe pa 3 HOo 6 pa 3 He 
TpeXMepHBIX 06'beKTOB. 



Phc. 3.8. HecKOJibKO ofrbeKTOis. iipe/iCTaBJieniibix cernaTbiMH oSojiOHKaMn: h3hhhk, bojihok, 
npHMOyrOJIBHblH SjIOK H 6jIOK, H3 KOTOpOrO «BbIHyT» PHJIHH/IP 


CocTasHBie nacTH ceTOK 

CeTnaTBie oSojiohkh, KaK h ciuiaHHbi, coctoht H 3 Sojiee mcjikhx cocTaBHbix nacre ft, 
hjih no^o 6 "beKTOB , TaKHx KaK BcpniHHbi, pe 6 pa h rpaHH. HajiHHHe nojioO'BeKTOB. 

KaSK^BIH H3 KOTOpbIX MOIKHO pe^aKTHpOBaTb, ofieCIieMMBaeT BBICOKyiO TOHHOCTB 
ynpaBJieHMH ([lop.vioM ceriaTbix oSojiohck. HanpHMep, TaKoii ofibeKT, KaK Box 
(napajbiejieiiHiieji), moskho npeBpaTHTb b Kptuio caMOJieTa hjih b pyKy nepcoHaaca 
Bcero jiHLUb 3a c-ie r npaBKH Ha ypoBHe paajiHiHbix nojjoSbeKTOB. 

BepuiHHbi 

CaMBiM ajieMeHTapHBiM nofloSbeKTOM ceTKH hbjihctch BepniHHa. B OTJiHHHe ot Bep- 
HIHH CnjiaHHOB , BepiHHHBI CeTKH C MHOIOyi'OJIbHblMM HMCMFCaMH He HMeiOT 
KaCaTejIBHBIX BeKTOpOB. B CBH3H C 3THM BepiHHHBI HHeeK CeTKH MOJKHO TOJIBKO 
nepeMeipaTB, m ae lut a6 m p o b arb , ,ao6aBJinTb hjih ya,ajiHTB. IlpaBKa Ha ypoBHe 
BepniHH oSecneaHBaeT tohhbih kohtpojib Haji nojioHceHHeM OTjiejibHbix y3JiOBBix 
ToneK ceTKH, no3BOJiHH npMjia i b oSojioaKe HeoSxojpiMyio rjiopiviy. 

Pe6pa 

riapbi BepiiniH ceTKH coe^HHHiOTCH peSpaMH rpaHeii. HxaK, pe6po (edge) — 
3TO JIHHHH, COeAHHHK)LLI,aH JIBC BepiHHHBI CeTKH H HBJIHIOII],aHCH 
o^HOBpeMeHHO CTopoHOH HeTbipexyiojibHOH hjih TpeyrojibHOH rpaHH. 
HeTbipexyrojibHbie h TpeyrojibHbie rpaHH hbjihiotch a ji e m e map h bi m h 
HH eiiKaMH, o6pa3yiomHMH b coBOKynHOCTH cexHa'iyK) o6ojiOHKy 06'beKxa. 
HanpHMep, o6x.eKT-napa7uiejienHnep, HMeeT 6 HeTbipexyrojibHbix hjih 12 
TpeyrojibHbix rpaHeii, a TaKHce 8 Bepimm. Ha pnc. 3.9 noKa3aH npHMep npo- 
CToro o6x>eKTa xnna Box (ITapajuiejieiiHiieji) h o6o3HaneHbi ero ajieMeHTbi. 




PpaHb 


Pefipo 


BepujMHa 


Phc. 3.9. OS'beKT-napajuiejienHne^, fleMOHCTpnpyiomHH cboh BepiiiHHbi, pe6pa h rpaHH. 

MaHHnyjiHpya oahhm mum HecKOJibKHMH H3 3thx nonoS'beKTOB, mojkho npeo6pa30BaTb 
oSbiHHbiH napajuiejienHne/; b o6"beKTbi 6ojiee cjiojkhoh (JjopMbi 


rpaHH 

BepniHHbi h HCxo^aiuHe H3 hhx pe6pa pa36HBaiox oOojiOHKy ofTbercxa Ha 
rpaHH. rpcu-L b (face) — 3 to ynacxoK njiocKOCTH xpeyrojibHoii hjih 
HexbipexyrojibHOH cjiopivibi, HBJimomHiicH 3 ji e m e Hxap hoh hhchkoh 
noBepxHoexH, AoriycKaiomeii BH3yajiH3an,Hio b MAX. HHor.ua rpaHH 
Ha3biBaiox MHoroyrojibHHKaMH, oxcio^a h npoHCxo/pix Ha3B3HHe 
«MO^,ejiHpoBaHHe Ha ocHOBe MHoroyrojibHHKOB». KaK yiKe yKa3biBanocb, 
MAX no^qepjKHBaex ^Ba xnna rpaHeii: xpeyrojibHbie h HexbipexyrojibHbie. 
TpeyrojibHan rpaHb o rpaHH ne Ha xpeMH peSpaMH, a HexbipexyrojibHaa — 
nexbipbMH. 

Ka'/Kpan rpaHb meex nopMCuib (normal), i ipe^cxaBJiHForuyio co6oir BeKxop, 
i lepi ieH/iHKyjmpHbiH noBepxHoexH rpaHH h hcxoahlli,hh h 3 ee peHxpa. 
HopMajib no3BOJiHex onpe^ejiHXb cxopoHy rpaHH, Koxopaa HBJiaexca 
bh^hmoh /piH HaSjuo^axejiH. KpoMe xoro, HopMaxH Hcnojib3yioxcH pa 
crjiajKHBaHHH OKpacKH rpaHeii. IlocKOJibKy rpaHH hbjihioxch hjiockhmh, 
MO^ejinpoBaHHe raap,KHx KpHBOJiHHeHHbix noBepxHoexeii, Hanop,o6He 
noBepxHoexH ccjiepbi, xpeSyex HajiHHHH MHOJKecxBa rpaHeii, ecjin He 
Hcnojib3yioxca Mexo^bi crjiaiKHBaHHH. 


CrjiaxcHBamie 

Cejicotcueanue (smoothing) — axo npoH3BO,a,HMbiH Ha axane BH3yajiH3au,HH 
npopecc 3aMeHbi pe3KHx nepena^OB OKpacKH rpaHeii njiaBHbiMH 
nepexo^aMH oxxchkob iipexa, ecjin yroji MejK^y HopMajiHMH rpaHeii JieacHx b 
npe^,ejiax sapaHHoro ^nanasoHa era bjkhb aHHH . MAX bbxo m axn h ec k h 
B binojiHHex crjia'/KHBaHHe rpaHeii noBepxHoexeii SojibHiHHCXBa o6x>eKxoB, 
ho mojkho npmeHHXb crjia'/KHBaHHe k ox^ejibHbiM rpynnaM rpaHeii h 
B pyHHyK). Mojkho Hcnojib30Baxb rpynnbi yciuiennozo czRCOKueanusi (extra 
smoothing), hxoSbi yjiyHimrrb BHemHHii bha ynacxKOB o6x>eKxoB, bh/i 
K oxopbix riocjie a bxo m ax h h e e ko r o crjiajKHBaHHa OKa3ancH He^ocxaxoHHO 
KanecxBeHHbiM. rpynnbi rpa- 


Hen ycHJieHHoro crjiaacHBaHHH Heo6xo,n;HMbi, HanpHMep, npn BH3yajiH3an,HH 
06'beKTOB C CHJIbHO HCKpHBJieHHbIMH nOBepXHOCTHMH. TaK, flJIH 
MejiOBeMecKoro jrnpa mohcct noTpe6oBaTBCH yjiynmeHHe KanecTBa 
nepexo^OB ot Hoca k ipeKaM h t. n. B Apyrux cjiyaanx mojkho npHMeHHTb 
crjiajKHBaHHe k 06'beKTaM, k kotopbim npn aBTO m arane c k o h BH3yajiH3an,HH 
oho BOo6m,e He npHMeHHJiocb. OSbihho crjiasKHBaHHe He npHMeHHeTCH k 
06'beKTaM, HMnopTHpoBaHHBiM H3 Apyrax nporpaMM. 

CerMeHTBi 

K 06 'beKTaM Ha ocHOBe ceTOK c MHoroyrojibHbiMH HHeiiKaMH, TaK ace KaK h k 
ciuraHHaM, npHMeHHiOT noHHTHe cerMeHTOB, ho b ^aHHOM cjiynae nop, 
cerMeHTaMH noHHMatOT kojikhcctbo nacTeii, Ha KOTopbie pa36HBaiOTCH 
pe 6 pa Me '/Kay BepniHHaMH. CerMeHTbi ceTOK cjiyjKaT pa yBejiHHeHHH 
/],eTajibHOCTH m oaej i m p o b aH m a b pa3JiHHHbix CHTyapnax. HanpHMep, 
HeB03M0JKH0 KaHecTBCHHO BbiiiojiHHTb h3th6 o6'beKTa-napajiJiejrenHne 1 z];a, 
npHMeHHB M O AH (]) M Kaxop H3TH6a, eCJIH He VBejIHHHTb B ^OCTaTOHHOH 
CTeneHH hhcjio cerMeHTOB ceTKH aToro 06'beKTa. CTaHAapm bi h 
napajiJiejieiiHiieA npocTO He meeT ^ocTaTOHHoro HHCJia cerMeHTOB, hto6bi 
o 6 ecneMHTb Tpe 6 yeMyio ^eTajibHOCTb pe3yjibTaTa onepapHH H3rH6a. 
HjuiiocTpaLi,HH CKa3aHHoro npHBeaeHa Ha pnc. 3.10. Pa3yMeeTCH, 
yaejiMHeHMe HHCJia cerMeHTOB aep,eT k pociy HHCJia BepniHH, pe 6 ep h rpaHeii 
06 'beKTa, p,ejiaH ero 6 ojiee cjiojkhbim no KOHexpyKijnn h yBejiHHHBaa BpeMH 
pa 6 oTbi c hhm. C.'iepyeT Bceraa CTpeMHTbCH Hcnojib30BaTb MHHHMajibHO 
^onycTHMoe 6e3 yin,ep 6 a ^jih KanecTBa hhcjio cerMeHTOB. 



Phc. 3. 10. napajuiejienHneflbi c oahhm h c AecHTbio cerMeHTaMH. K o6ohm 06 'beKTaM 
npHMeHeH m oahcJ) a Kaiop H3ra6a, ho oOpaTirre BHHMaHHe, HacKOJibKO 
TOHHee nepeaaeT h3ih 6 napajuiejienHneji c aecinbio cerMeHTaMH. 
flaabnenmee yBejiHneHHe nncjia cerMeHTOB aeneT k em,e 6 ojiee 
KanecTBeHHOMy H3ra6y 06 'beKTa 

B o6m,eM cjiynae npopecc m ojie; 1 m p o b a h h h cpeH Ha 6a3e ceTOK c MHoroyrojibHbiMH 
HneiiKaMH iipeanojiaraeT co3Aamie oflHoro hjih HecKOJibKHx o6T>eKTOB, 6yffb to iipo- 
MHTHBbl, 06'beKTbI, nOCTpOeHHbie Ha OCHOBe CIIJiaHHOB-CeHeHHH, HJIH HeKOTOpbie 
Apyrne THnbi ceTOK, h nocjiejiyiomee o6beAHHeHHe h m oah cj) h Kauri 10 ceraarbix 
o6ojiOHeK aJih nojiyHeHHH ofiaeirroa hco6xoahmoh c£>opMbi. HanpHMep, mojkho 
CMOAejmpoBaTb CTyji H3 mecTH 1 iapajuiejie 1 1 h i ieflOB . npn otom nojiyHHTCH 
AOCTaTOHHO npHMHTHBHblH, 




rpyStifi cxyji. Ho nocjie HeSojitmoro peaaKXHpoBaHHH Ha ypoBHe 
IIOpofi'beKTOB H /J, 0 6 aB J [ e H M H HeKOTOpbIX MejIKHX ae'I'EUieH MOJKHO IIOJiyHHTb 

yace ropaaao 6 ojiee npn BJieKaTejibHyio Moaejib cxyjia. 

M oaej r m p o b aH h e Ha ocHOBe ceTOK c m h o roy r o j r b h bi m m HHCHKaMH — 
A,OCXaXOHHO npo HSBOAHTejIbHblH H B XO ace BpeMH npOCXOH B HCn0JIb30BaHHH 
Mexo/1,. Ho oh HMeex h cboh orpaHHHeHHH. noBepxHoexH o 6 x>eKxoB jkhboh 
npapoAbi, xaKne KaK HejioBenec Koe jihu,o hjih xecio npaKXHnecKH jiioSoro 
HCHBoro cyipecxBa, c Sojibhihm xpya,OM no^ziaioxcH m oae j i m p o b aH m i o Ha 
ocHOBe cexoK c m h o roy i oji bH bi m h HHenKaMH. B xex cjiynaax, Kor^,a aaHHbin 
Me'roa He no3BOJiaex pemnxb 3 ana ay, cjieayex nonpo 6 oBaxb npHMeHHXb HHbie 
cnoco 6 bi MO^ejiHpoBaHHH, htoSbi aocthhb hckomoxo pe3yjibxaxa nporpe h 
S bicxpee. 

IlapaMeTpHHecKoe MOAejrapoBaHHe 

n ap a m e 'r p h h e c k o e MoaejinpoBamie — axo MomHbiH Mexoa MO^ejinpoBaHHa, 
npn KoxopoM Bee xapaKxepncxHKH ofrbeKxoB 3aa,aioxcH hhcjiobbimh 
napaMexpaMH h Moryx Sbixb oxKoppeKXHpoBaHbi hjih iiOABeprayTbi 
aHHMapHH Ha jik>6om axane paSoxbi. HanpHMep, BMecxo xoro mxo6bi «Ha 
rjia30K» npoH3BO/i,HXb KaKoe-jin6o npeo6pa30BaHHe o6x>eKxa, Hano,zi,o6He 
Macmxa6HpoBaHHH, mojkho npocxo oxKoppeKxnpoBaxb napaMexpbi pa3Mepa 
o6x>eKxa c jho6oh HeoSxo^HMOH tohhoctbio. napaMexpHaecKoe 
MoaejinpoBaHHe npuMeHHMO k ciuraHHa.vr, cexKaM c MHoroyrojibHbiMH 
HHeimaMH h apyrHM xnnaM re o m eTp m ae c khx Moaejieri. B oxjihhhc ox apyrax 
nporpaMM xpexMepHoro MoaejiHpoBaHHH h aHHMapHH, MAX hbjihcxch 
nojiHOCxbio, ox Haaajia h ao KOHija napaMexpH30BaHHbiM nanexoM. 

Co 3 aaBaa, k npHMepy, b nporpaMMe MAX o 6 x>eKx Box (napa/iJiejieiiHiiea), bbi 
nojiynaexe aocxyn k 3HaaeHHHM napaMexpoB ero anMHbi, hihphhbi h bbicoxbi, 
Koxopbie mojkho aHHMupoBaxb. KpoMe xoro, BaM npeaocxaBJiHroxcH xpa 
caexHHKa ancjia cerMeHxoB, c noMOipbio Koxopbix mojkho ynpaBJinxb 
aexajibHOCxbK) 06 'beKxa no Ka>KaoH H 3 KOopanHar. Bo mho™ 
aHHMapHOHHbix nporpaMMax oaaaaa n3MeHeHHH cjiop.vibi npHMoyrojibHoro 
6 jioKa bo BpeMeHH pemaexcH 3a caex MHoroKpaxHoro npHMeHeHHH k HeMy 
npeo6pa30BaHHH Macmxa 6 a. B MAX xaroKe mohcho pemnxb noao0Hyio 
oaaaay, ho aeJiaeTGH axo npocxori aHHMaipeH napaMexpoB annHbi, hihphhbi 

H BbICOXbl. 

BaoSaBOK k H3MeHeHHio napaMexpoB 06'beKTa-napajuiejienHneaa bbi MOJKexe 
npHMeHHXb k HeMy pa3JiMHHbie m oan cjj h Kaxo p bi , hxoSbi 6bicxpo h npocxo 
cosaaxb Ha ochobc aaHHoro o6x>eKxa pa3HOo6pa3Hbie HOBbie cjjopMbi. 3xo 
eiu,e oaHa pa3HOBnaHOCxb napaMeTpnaecKoro m oae j r h p o b aH h a , nocKOJibKy 
napaMexpbi Kamaoro H3 m oan ([> h koto - po b Moryx 6bixb Ha jik>6om axane 
HacxpoeHbi hjih aHHMHpoBaHbi He3aBHCHMO apyr ox apyra. Mojkho aaJKe 
npoH3BecxH npoSHoe npHMeHemie k oSneKxy HeKoxopbix m oan - (f> h Kaxo po b , 
a 3axeM c jierKocxbio yaajiHXb hx h3 oSipero nepeHHH m oa h cJj h k aio p o b 
06'beK'ra. Ha pnc. 3.11 noKa3aH 06'beKT-napanjiejienHnea h xox JKe 06'beKx 
nocjie MOA,HcjjHKau,HH HeKoxopbix napaMexpoB. 

HxaK, n ap a m e xp h h e c ko e m oae j 1 h p o b a h h e hbjihcxch npeaejibHO MOiu,HbiM 
MeioaoM, a ero a°CTOHHGTBa HaHJiyaiHHM o6pa30M npoHBJiHioxcH, Koraa 
xpeSyexcH BbinojiHHXb 



aHHMau,mo xapaKTepHbix napaMeTpoB oSteKTOB, BKJHOHaa m iiapa.vierpbi npHMeHen 
Hbix k o6'beK'iy m o/ i m <)> M k ar o p o b . 


' 

H j -- 




Phc. 3.11. J \ Ba iiapajuiejieiiHiie/ia, o/ihii b hcxoahom BH/ie, a nxopoH- nocne HaMeirciiHH 
napaMeTpa bmcotbi. yBejiHHeHHH HHCJia cerMeHTOB, nocneflOBaTejiBHoro npuMeHeHHH 
napaMeTpHHecKHX MO/];H(J>HKaTopoB CKpyTKH h H3ra6a. BbicTpo h npocTO, HecMOTpa Ha 
cjioacHyio (})opMy. npeflCTaBBTe, aero ctohjio 6bi nojiyHHTb tot 3Ke pe3yjiBTaT Ha ocHOBe 
cruiaimoB hjih nyTeM npaMoro MO/i;ejiHpoBaHHH ceTHaToii oGojiohkh 

B nporpaMMe MAX i iapaMea pn aecKoe m o,a;e jih p o b a h h e — sto He KaKOH-TO nacTHbm 
MeTOfl, a CKopee rjiySHHHaa MeTOflOJiorHH Bcex pa3HOBH,n,HOCTeH m o,ae j i m p ob amra . Ho 
h 1 1 a p a m e t p m h e c k o e .vio/Kb i upoaaH ae Bee ace He peniaeT thkhx cjioskhbix 3aflan , KaK 
BOcnpoH3Be,neHHe qepr HenoBenecKoro jinpa. 9 to Ta o6jiacTB, r/je rjiaBHoe cjiobo 
npHHa^jieHtHT MCTO/_iaM m o/iej i upoaaH mh Ha ochobc KycKOB noBepxHOCTeH Be3fae h 
H eoflHopo/j.HBix pa u h o h a; i b h bi x B-cnjiaiiHOB (NURBS). 

MoAejiHpoeaHHe Ha 6a3e KycKOB 
noBepxHOCTeH Be3be 

M o;ae j i a p o b an m e Ha ocHOBe KycKOB noBepxHOCTeH Be3fae — sto mctoa, BoSpaBHiHH b 
ce6n MHorne npHHpHnbi ynpaBiiemm (|)opMOH cnjiaiiHOB c iroMoujbio KacaTejibHbix 
BeKTopoB. KycoK (patch) noBepxHOCTH Be3be coctoht H3 flByx MacTen: coSctbchho 
noBepxHOCTH h pemeTKH flet^opMaiiHH. Peuiermca decpopMauim (deformation lattice) 
b cboio oaepe^b hbjihctch coBOKynHOCTbio CBH3aHHbix iVie'/K^y co6oh yiipaBJiHiomMx 
tomck, OKpy'/KaiOLUMx noBepxHOCTb KycKa Be3be. KasK/jaa to ana pemeTKH piyrjiopivia- 
h,hh ynpaBJiaeT c|)op\ioH npHJieraiom,ero k Hen ynacTKa noBepxHOCTH KycKa. B cbh3h 
c 3thm nepeMem,eHHe Bcero jihhib oahoh yupaBjmiomeH tohkh pemeTKH 
/iefJ)0|)Mau,MH BJinaeT Ha (|)opiviy pejioro ynacTKa noBepxHOCTH, b otjihmhc ot toto, hto 
npoHcxoflHT npn nepeMem,eHHH o/jhoh BepmHHbi ceTKH c MHoroyrojibHbiMH 
HHeHKaMH. y HHKcb'IbHbie CBOHCTBa KyCKOB Be3be OIipe^ejIHIOTCH TeM, HTO y3JIOBbie 
tohkh pemeTKH /icx))op.\iau,HH Be/iyT ce6a aHanoraHHO KacaTejibHbiM BeKTopaM 
cnjiaHHOB. nepeMem,eHHe ynpaBJiHiom,eH tohkh flecjiopMHpyeT noBepxHOCTb TaK, hto 
jihhhh ceneHHH noBepxHO- 



cth npe^cxaBJiHeT co 6 oh ciuiaftH, a He ofibiHHyio KpuByio. IlpHMep ^erJiopMauHH Kyc- 
Ka Be 3 be npnae^eH Ha pnc. 3.12. Jliofiaa jihhhh ceaeHHH npHBe^eHHOH Ha pnc. 3.12 
noBepxHOCTH BepTMKajibHOH iuiockoctbio BBirjiH/jHT KaK crniaHH. 



Pnc. 3.12. CeTKa MeTbipexyrojiiiiibix KycKOB Beabe, (|)opvia KOTcpOH oTKoppeKTnpoBana nepeMe- 
meHHeM oflHOH ynpaBJiHiomen tohkh. OGpaTHTe BHHMarae Ha to. ckojib Gojibhioh 
yaacTOK noBepxHOCTH OKa3ajica fle(j>opMHpoBaHHbiM, a TaioKe Ha to. hto noBepxHOCTb 
ocTajiacb TJiaflKoii 



Pnc. 3.13. KacaTejibHbie BeKTopbi yrjiCBon BepmHHbi KycKa Be3be. riepoMoinaH MapKepbi 3thx 
BeKTopoB, mojkho H3MeHHTb (})opMy ynacTKa noBepxHOCTH, npHJieraiomero k 
ynpaBJimomeii TOHKe 


SjieMeHTapHBie 06'beKTbi KycKOB Be 3 be 

Kan h Bee oSteHTM MAX. noBepxHOCTH Be3be HMeiOT cboh no/ioR beK i bi, k kotopmm 
OTHOCHTCH BCpiJJHHbl, pe 6 pa H COSCTBCHHO KyCKH. KpOMe Toro, B COCTaB KyCKa Be3be 
bxo^ht pemeTKa fleiJiopMauHH. B npopecce npaBKH KycKa Be3be Ha ypoBHe 1104 - 
ofibCKroB B03^,eMCTBMio rio/iBepiaiOTCH hjih pemeTKa fleiJiopMauHH, hjih Henocpe^,- 
CTBeHHO ajieMeHTBi noBepxHOCTH. BepmHHbi KycKa Be3be — sto ynpaBJimoiipie 




tohkh pemeTKH ^,ecj)opMau;HH. 3a cm ex KoppetCTupoBKH hx nojiojKeHHH 
H3MeHHeTCH KpHBH3Ha nOBepXHOCTH. llOfloSHO BepiIIHHaM CIIJiaHHOB, 
yrjiOBbie BepniHHBi KycKa Be3be CHaSHceHbi He3aBHCHMO i iepeMeipaeMbiMH 
BeKTopaMH , KacaTejibHbiMH k noBepx hocth, hto no3BOJiHeT BOsaeHCTBOBaxb 
Ha KpHBH3Hy nOBepXHOCTH npH BXOae B Bep HIHHy H BblXO^e H3 Hee, KaK 

noKa3aHO Ha pne. 3.13. 

Mo/Kho xaK'/Ke pe^aKTHpoBaTb KycKH Be3be Ha ypoBHe pe6ep. 3 tot ypoeeHb 
npaBKH no3BOJiHeT ^o6aBJiHTb k KpaiiHHM peSpaM noBepxHOCTH 
^OIIOJIHHTejIbHbie KyCKH, Kpaa KOTOpbIX npH 06 peTai 0 T KpHBH3Hy 
BbmejieHHoro pe6pa. 


CerMeHTbi 

KycKH Be3be, TaK ace KaK cnjiaimbi mjih ceTKH c MHoroyrojibHbiMH aaeiiKaMH, 
HMeiOT CerMeHTbi, nOBBOjIHPO 1X1,06 nOBbICHTb ^eTajIbHOCTb noBepxHOCTH. 
I lajiHHHe cerMeHTOB jiperr bo3mojkhoctb Sojiee tohko ynpaBJiHTb (jmpMoir 
noBepxHOCTH c noMOLu,bio pemeTKH Ae^opMaiiiHH hjih co3,a,aTb noBepxHOCTb, 
KOTopaa AonycKaeT 6ojiee ruiaBHbie H3rn6bi Sjiaroaapa CBoeo ycjiojKHeHHOH 
3a cm ex yaejiHHeHHH MHCJia cerMeHTOB CTpyKType. C poctom mhcjib 
cerMeHTOB noBepxHOCTH KOJinaecTBO ynpaBjraiom,Hx xoneK b pemeTKe 
^e(j)opMau,HH TaKJKe y bcji h h m B aexca . B uejiax skohomhh MamHHHOH naMHTH, 
KaK h bo Bcex i io/j,of)Hbix CHxyau,HHx, cjie/jyex CTapaTbca o ctbb jihtb mhcjio 
cerMeHTOB Ha tom MHHHMajibHOM ypoBHe, npn kotopom KaaecTBO 
MoaejiHpoaaHHH ocTaeTca npHeMJieMbiM. 

Mo^ejinpoBaHHe Ha ochobc KycKOB Be3be iioa,o 6 ho jienKe npe^MeTOB H3 
rjiHHbi. CHaaajia bbi cos^ae're o^Hy-^Be ceTKH KycKOB Be3be, KOTopbie SyoyT 
COCTaBJIHTb OCHOBy 06'beK'ra. 3aTeM npOH3BO^HTe MaHHnyjIHH,HH c 
ynpaB;iHK)LU,MMM TOHKaMH, Bbll IHMHBaa H B^aBJIHBaH OT^ejIbHbie yaaCTKH 
ceTOK h ^oSHBaacb nojiyneHHH Hy/KHoil (|)opMbi. Xoth sto Moacex noKa3aTbca 
AObojibho 3a'rpya,H Hxeji bH bi m ^ejiOM, xpe6yiouj,HM HeMajioro BpeMeHH, Ha 
caMOM a,ejie HyjKHoro pe3yjibTaTa, KaK npaBHJio, yqacTCH aoShtbch aobojibho 

6bICTpO. 

Ho aa'Tce m 0 A,e j 1 m p o b aH h e Ha ochobc KycKOB Be3be, npn Been ero th6kocth, 
HMeeT orpaHMHeHMH. TaK, HanpHMep, npn Hcnojib30BaHHH aaHHoro MeTO^a 
^OBOJibHO Tpy^HO BbipaBHHBaTB KpaH KycKOB a-'ih hx ctbikobkh APyr c 
apyroM. KpoMe Toro, hcbo3mo>kho 6e3 flonojiHHTejibHbix ycnjiMM co3AaTb 
nepexoAHypo noBepxHOCTb Meac/jy a b Y mh ceTKaMH KycKOB Be3be. B 1 10^06 Hbix 
CHTyapHHX MOJKeT IipHI OAHTbCH MOAeJIHpOBaHHe Ha OCHOBe HCOAHOpOAHblX 
pan,HOHajibHbtx B-ciuiaoHOB. 

MoAejiHpoeaHHe Ha ocHoee 
HeOAHOpOAHbIX pai^HOHaJIBHBIX 
B-cnjiaiiHOB 

MoAejinpoBaHHe Ha ochobc neodnopodHb ix papuoHOJibHbuc B-cruiaunoe (Non- 
Uniform Rational B-Spline — NURBS) HBJiaeTCH, BepoHTHO, caMbiM Mom,HbiM 
H3 Bcex H3BecTHbix Ha ccfoahh MeTO^OB MOAejmpoBaHHH noBepxHOCTeir 
CJIOJKHOH (J)OpMbl. Hf'IIOjlb- 



30BaHHe iiOBepxHOCTeH rana NURBS — sto aScojnoTHO hobbih noAxop, k 
co3p,aHHio 06 'fceKTOB b MAX 3.0, BOopyjKaiomHH Bac coBepmeHHO hhoh 
MeTOpojiorHeH MOpejinpoBaHHH. PaOoTaH c NURBS-noBepxHOCTHMH, mojkho 
nojib30BaTBCH abvmh OaaoBbiMH noflxo^aMH k m ojjpj i n po bhh n ki . IlepBBiH 
COCTOHT B C03p,aHHH NURBS-CHJiaHHOB H nOBepXHOCTeH Ha HX OCHOBe. 
Btopoh 3aKjr K) naeTCH b co3p,aHHH NURBS-noBepxHOC-TeH c nocnepyiomeH 
KoppeKrapoBKOH hx cJ)opMBi hjih cospaHHe.M njiaBHbix nepexopOB Meacpy 
HHMH. 

KpHBbie THna NURBS 

KpHBBie rana NURBS co3,a,aiOTCH hjih Ha OCHOBe kohtpojibhbix xoneK, hjih 
Ha OCHOBe ynpaBJiHioiii,Hx BepuiHH. Pa3HHii,a MejKpy sthmh pByMH noAxoftaMH 
COCTOHT B TOM, KaK KpHBaH paCnOJiaraeTCH OTHOCHTejIBHO tomck hjih 
BepiHHH. npH HCn0JIB30BaHHH KOHTpOJIBHBIX TOHeK KpHBaH IipOXO^HT 
Henocpep,CTBeHHO nepea hhx. IlpH HcnojiB30BaHHH ace pnpaBJuuoiupx 
eeprnuH (control vertices — CV) KpHBaH iuiaBHO H3ra6aeTCH Menipy sthmh 
tohkhmh, Hrpaioiii,HMH po.ib y3JiOB pemeTKH pe(J)opMau,HH. Ha pnc. 3.14 
noKa3aHa pa3HHii,a b pacnojiojKeHHH kphbbix rana NURBS OTHOCHTenbHO 
TOHeK pa3HBIX THnOB . 



ynpaanmomue aepwuHbi Kom-ponbHbte tohkm 

Phc. 3.14. R Be KpHBbie rana NURBS, oflHa H3 KOToptix nocTpoeHa Ha 6a3e ynpaBJimon^nx 


BepniHH (cneBa), a flpyraa — Ha OCHOBe kohtpojibhbix tohck (cnpaBa). 06paTHTe 
BHHMaHHe Ha to, KaK no-pa3HOMy KpHBBie pa3Mem;aioTCH othochtcjibho cbohx 
onopHbix ToneK 

KpHBbie, coapaBaeMbie Ha ochobc ynpaBJiHiomnx BepniHH, oSjiaAaiOT pn^OM 
npeMMy ipeci B no cpaBHeHHio c kphbbimh, nocTpoeHHbiMH no kohtpohbhbim 
TOHK3M. CV- KpHB3H, LUiaBHO H3TH6aHCb, npOXO^HT MeHCpy TOHKHMH 
ynpaBJiHiOLpHX BepniHH, a ee (jiopMOM y^oSHO ynpaejiHTb c noMOipbio 
Kacai ejibHbrx BeKTopoB, hcxoahlujix h3 ynpaB jihkiihhx BepniHH. KpoMe toto, 
ynpaBJiHiomHM BepniHHaM mohcho HasHanai b BecoBbie k o a cjxji h n n e htbi . Mom 
Bbime «Bec» BepiiiHHbi, TeM Ojihjkc k Hen OyAei' np oxo ahtb KpHBan THna 
NURBS, npn a tom 3Ha i ieHiie HMeeT He aScojiKyraaH, a OTHOCHTejiBHaH 
BejIHHHHa BeCOBbIX K03(jx|)HII,HeHT0B OTACJIbHbIX BepiHHH. TaKHM o6pa30M, 
eCJIH BecoBbie KOac|K[)MLI,MeHTbI Bcex BepiHHH HMejIH 3Ha L ieHHe 1, a Bbl 
H3MCHHJIH HX BCe Ha 2, TO (J)OpMa KpHBOH He H3M6HHTCH. Ho eCJIH H3MeHHTb 
BejIHHHHy OAHOIO H3 BeCOBbIX K O 3 cj) c|) M LI, H e H T O B no cpaBHeHHio c 
OCTajIbHbIMH , TO KpHBaH IipHMeT HHyiO (JiopMy. 



noAofiHO ciuiaHHaM KpHBbie rana NURBS MoryT Hcnojib30BaTbCH b KanecTee 
^ByMepHBIX (j)OpM, IipaneM B COCTaB OflHOH ijlOpMbl MO'/KeT BXOAHTb 
HecKOJibKO KpHBbix. OopMbi rana NURBS Hcnojib3yiOTCH 3aTeM pa 
co3^,aHHH NURBS-noBepxHoexeH. Ilpouecc TaKoro npeo6pa30BaHHH 
OCHOBbIBaeTCH Ha AByX KJIIOHeBbIX nOHflTHaX, KOTOpbie HeoSxOAHMO 3HaTb B 
xo^e pa6oTbi c 06'beKTaMH rana NURBS. Bthmh hohhthhmh hbjihiotch 

He3aBHCHMOCTb H 3aBHCHMOCTb OfTbeKTOB. 

He3aBHCHMbie h 3aBHcnMbie oS'beKTbi Tuna 
NURBS 

Bee NURBS-tohkh , KpHBbie h noBepxHOCTH MoryT SbiTb pa3/iejieHbi Ha 
He3aBHCHMbie h 3aBHCHMbie. He3aBHCHMbin NURBS-06'beKT, HanpnMep 
KpHBaH, HBJIHeTCH CBM O CTO HTejIbHbl M , H erO (j)OpiVia He 3aBHCHT OT 
ocTajibHbix reoMeTpHnecKHx MO^ejieii cpeHbi. OopMa h CTpyKTypa 
3aBHCHMbix NU RBS - o6x>e kto b pejiHKOM onpe^ejiHeTCH ^pyrHMH NURBS- 
06'beKTaMH. TaK, NURBS-noBepxHOCTb, co3^aHHaH Ha 6a3e KpHBbix, 
HBJineTCH 3aBHCHMBiM ofi'beKTOM. 3 to oSxjHCHHeTCH TeM, HTO ee c|x)pivia 
nojiHOCTbio onpe^ejiHeTCH pacnojtoJKemieM h opneHTaipieH KpHBbix, 
iiojioraeHHbix b ocHOBy noBepxHOCTH. 3aBHCHMbie o6T>eKTbi MoryT 6 bitb b 
jiioSoh MOMeHT npeo6pa30BaHbi b He3aBHCHMbie /yia BbinojiHeHHH 
pa3JiHHHbix onepau,HH. Mhoihc KOMan^bi, npe/iHa3HaxeHHbie /yin pa6oTbi c 
NURBS-o6x.eKTaMH, no3BOJiHK)T co3^aBaTb Tanne o6T>eKTbi h KaK 3aBHCH- 
Mbie, h KaK He3aBHCHMBie. 


noBepxHOCTH Tima NURBS 

nOCJieAHH.VI THnOM 06 'be KTOB, OCHOBaHHbIX Ha HCO^HOpOAHblX 

papHOHajibHbix B-cnjiaHHax, KOTopbiii HaM npe/tCTOHT paccMOTpeTb, 
hbjihiotch NURBS-noBepxHOC-TH. KaK h b cjiynae c kphbbimh Tana NURBS, 
HMeiOTCH ^Be p as h o b h/j,h ocxH noBepxHOCTeH: c ynpaBJiHioiii,HMH BepmHHaMH 
H C KOHTpOJIbHblMH TOHKaMH. riOBepXHOCTb C KOHTpOJIbHbIMH TOHKaMH 
npoxo/iHx nepe3 KaiK,ziyio H3 sthx tohck, a /yin noBepxHOCTH c 
ynp aB jihk)iii,hmh BepniHHaMH sth BepniHHbi o6pa3yiOT pemeTKy 

^e(|)opMau;HH, no^,o 6 Hyio pemeTKe KycKOB Be3be. Otjihhhc ot KycKa Be3be 
CTaHOBHTCH OHCBM^HblM B IipOpeCCe H3MeHeHHH (JlOpMbI noBepxHOCTH 3a 
cm ex nepeMeipeHHH ynpaBJiHiomHx BepniHH. ripn ^eiJiopMapHH KycKa Be3be 
Hcnojib3yeTCH npHHLiHii cnjiaiiHOBOH annpoKCHMapHH noBepxHOCTH. Xoth 
noBepxHOCTb h nojiynaeTCH npn stom ^obojibho xna^KOH, TeM He MeHee sto 
Bcero jiHiiib npHOjiHHceHHaH annpoKCHMapHH TpeSyeMOH cjiopMbi. NURBS- 
noBepxHOCTH ^ecJiopMHpyiOTCH jiyame h ho 3 bojihiot 6 o;iee tohho BOcnpoH3- 
BecTH HyiKHyio (jiopMy o 6 x>eKTa. Ha pnc. 3.15 npHBe,zi,eH npHMep NURBS- 
noBepxHOCTH, Hcnojib3yK)Lu,eH ynpaBJiHioiii,He BepniHHbi. 

NURBS-o6x>eKTbi coBepmeHHO OTjiHHaiOTCH ot ocTajibHbix oS bcktob MAX b 
Bonpoce npeacxaBJieHHH iiOBepxHOCxeH h ynpaBJieHHH hmh. OSojiohkh 
NIJ RBS-o6'beKTOB He coctoht H3 TpeyrojibHbix hjih HeTbipexyroiibHbix 
rpaHeii, a hbjihiotch /leiicxBHxejibHO KpHBOJiHHeHHbiMH noBepxHOCTHMH, 
onncbiBaeMbiMH KaK Heo/iHopo/iHbie pau,noHajibHbie B-cruiaHHbi. Hoa'roMy, 
HTOSbl MAX MOT BbinOJIHHTb BH3yajIH3aiI,HIO TaKHX nOBepXHOCTeH, OHH 
flOJHKHbi SbiTb npeo6pa30BaHbi b ceTKy. TaKoii npopecc Ha3biBaeTCH 
annpoKCHMaii,HeH noBepxHOCTH. K cnacTbio, MAX npoH3BO^,HT 3Ty 
annpoKCHMaii,Hio 



npHMO bo BpeMH BH3yajiH3auMH. Bee, mto TpeSyeTCH ot Bac ; — sto 3a,a;aTb cnoco6 
annpoKCHMau,HH h BeJiHHHHbi napaMeTpoB. Bo3mojkhoctb aaHHoro BBiSopa 
n03B0JIHeT npH HeoSxOflHMOCTH npOH3BOp,HTb 6ojiee TOHHyiO a 1 1 II p O K C H M a U H I o 
nOBepXHOCTH. 



Phc. 3.15. Jp ih HacTpoHKH (JjopMbi NURBS-noBepxHOCTH c ynpaBjraiomHMH BepniHHaMH, 
o6pa3jaoiii,HMH pemeTKy ,ne((>opManHH, MoaceT noTpeSoBaTbcn nepeMeeTHTb MeHbmee 
HHCJIO TOHeK, HeM /I.JIH nOBepXHOCTH C KOHTpOJIbHbIMH TOHKaMH, KajKflaH H3 KOTOpbIX 
(JjHKcnpyeT nojiojKeHHe 3toh nOBepXHOCTH 

HTaK, Heo^HopoAHtie paiiMOHajibHbie B-ciuiaHHbi Tpe6yiOT HHoro no^xo^a k 
MOaeJIH pOBaHHfO 06'beKTOB, H6M MeTO/I, CnJiaHHOB HJIH CeTOK c 
MHoroyrojibHbiMH HHeHKaMH. B cjiynae Hcnojib 30 BaHHH ceTOK h ciuiaHHOB 
bbi eo 3 ^aexe 6 a 30 Bbie 06'beKTbi, a 3 aTeM ,u,e cji o p m h py ere hx, npeo 6 pa 3 ya b 
HOBbie 06'beKTbi. FIpHMeHHH Heo^Hopo^Hbie pan, mo HajibHbie B-cruiaHHbi, bm 
MOJK eTe cosaaea'rb HOBbie nOBepXHOCTH Mexo/iow nepeTeKa-HHH ot o^hhx 
NIJRBS-noBepxHOCTeH k flpyrHM hjih ot oahoh NURBS-kphboh k .zjpyroH. 
x -lTo6bi ocBOHTb TaKHe MeTO^bi, MO/Kex noTpe6oBaTbca onpe^,ejieHHoe BpeMH, 
ecjiH bbi y'/Ke npuBbiKJiH k m oaej i m po b oh h io Ha ocHOBe ceTOK. Oahbko ocbohb 
HOBbiH iioaxoa. bbi CMoace'ie 6biCTpo h npocTO cos/iaBaxb \\ oj \ em \ jiio6bix 
CJIOJKHbIX 06'beKTOB. 


PaSoTa co CBOHCTeaMH o 6 t»cktob 


Bee 06'beKTbi MAX o6jiaa,aiOT CTaH^aprabiM Ha6opoM cbohctb. Ha 

HeKOTOpbie H3 3THX CBOHCTB MO'/KHO B O 3/ie H CT BOB BT b , Ha HeKOTOpbie HeT. 

CaMbiii npocToii cnoco6 iiojiyaHTb ^ocxyn k nepenHio cbohctb 06'beKTa — 
mejiKHyTb Ha HeM npaBOH KHonKoii mbihih h Bbi6paTb b noHBHBmeMCH 
KOHTeKCTHOM MeHio KOMaH/iy Properties (CBoiicTBa). B pesyjib'ia're 
pacKpbiBaeTCH okho ^naiiora Object Properties (CBOHCTBa 06'beKTa), 
noKa3aHHoe Ha pnc. 3 . 16 . 

CeiiHac HaM iipe^cxoHT paccMOTpeTb Tpn pa 3 /ieJia naHHoro oKHa: Object 
Information (HHc|)opMati,HH 06 06'beKTe), Rendering Control (YnpaBJieHHe 
BH3yajiH3au,HeH) h Display Properties (CBOHCTBa o'robpaaceHHH) . Pa3,a,ejibi 
Motion Blur (Pa3MbiBaHHe b ^BHHceHHH) h G-Buffer (G-bycjiep) 6y/iyx 
paccMOTpeHbi b nocjieayiOLUHx rjiaBax. 
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Phc. 3.16. Okho jpiajiora Object Properties (CBoiicTBa oSbeKTa), b kotopom moskho 
onpe/iejiHTb xapaKTepncTHKH, npHcyxu,He bccm obbeicraM MAX 

Pa 3 /teji Object Information (HH(j)opMan,HH 06 obneKTe) oKHa pna/rora 
co^epjKHT cnpa BOHHbie CBe/ieHHH o TeKym,eM b bipej i e h h o m obbeRxe. Ecjih 
i iepe.it oSpaipeHneM k OKHy .zpranora Object Properties (CBoircTBa obbeRxa) 
6bnio BbipejteHO HecKOJibKO offbeKTOB, to Bee napaMeTpbi ^aHHoro paa/tena 
SynyT npe/iCTaBJieHbi xycRjibiM tohom chmbojiob h HepocxyiiHbi .zyiH 
H 3 MeHeHHH. Hroice n e p e h h c j i h iotc h Bee napaMeTpbi ^aHHoro pa 3 pejia c 
KpaTKHMH nOHCHeHHHMH. 

n Name (Hmh). TeKCTOBoe none, b kotopom OTo 6 patKaeTca hmh obbeKTa. 
Ecjih xoraTe, MOHcexe n 3 MeHHTb hmh offbeKTa Ha p,pyroe npHMO 3 p,ecb hjih 
cp,ejiaTb a to Ha ROMaHpHOH naHejin. CnpaBa ot nojin hmchh hoxophtch 
none o 6 pa 3 ii,a Teitymero u,BeTa ob'beRxa. LLjejtKHyB Ha stom none, mojkho 
H 3 MeHHTb LfBeT. 

h Dimensions (Pa 3 Mepbi). Pa 3 Mepbi ob'beRxa no ochm X, Y h Z rjio 6 ajibHOH 
CHCTeMbI KO o p jih h ax . 

• Vertices (BepniHHbi). Hhcjio BepniHH obbeRTa. 

• Faces (rpaHH). Hhcjio rpaneH obbeRxa. 

• Polygons (MHoroyrojibHHKH). Hhcjio MHoroyrojibHHKOB b eeTHaxoH 

obojiOHKe o6T>eKTa. 




» Parent (Po^HTejibCKnii o6x>eKx). Bee 06'beKTbi cpeHbi CBH3aHbi c TeMH hjih 
HH bIMH p O AHTe JI bCKHMH 06'beKxaMH, hjih o6'beKxaMH-npe,zi,KaMH. B 
SojibiHHHCTBe cjiynaeB thkhm po^htcjibckhm o6x>eKxoM hbjihcxch Scene 
Root (KopHeBOH cjjparMeHx cpeHbi). O^naKO o6x.eKXbi Moryx 6 bixb CBH 3 aHbi 
C /ipyrHMH 06'beKXaMH CpeHbl, HBJIHHCb nO OXHOHieHHK) K HHM flOHepHHMH. 
rto,upof>Hee 06 3 xom bbi y 3 Haexe H 3 rjiaBbi 15 , «OcBoeHHe AonojiHHrejibHbix 
MeXO/IOB aHHMail,HH» . 

« Material Name (Hmh Maxepnajia). HaHMeHOBaHne Maxepnajia, 
HasHaieHHoro b /laHHbrtt momchx o6x>eKxy. 

h Num. Children (Mhcjio noxoMKOB). Ecjih Bbr/iejieHHbiii o 6 x>eKx HMeex 
noxoMKOB, xo AaHHbitt napaMexp yKaabiaaex hx hhcjio. 

»In Group (B rpynne). Ecjih o 6 x>eicx bxo^hx b rpynny, xo s^ecb noHBJiHexcH 
hmh rpynnbi. 

B pa3^ejie Rendering Control (YnpaBJieHHe BH3yajiH3apHeH) co^epacHxcH 
pHA napaMexpoB, ynpaBJiHioiiiHx CBoiicxBaMH o6x>eKxa Ha axane 
BH 3 yajiH 3 au,HH. Hu/Ke nepeuncjiHioxcH h KpaxKO hohchhioxch Bee sxh 
napaMexpbi. 

h Ponderable (BH3yajiH3HpyeMbiii). IlpH ycxanoBKe sxoro (Juiamca 06'beKx 
o6pa6axbiBaexcH h BH3yajiH3HpyexcH ajiropnxMOM BH3y ajiH3au,HH MAX. 
Ecjih (JuiaacoK cSpomeH, xo o6x>eKx HrHopnpyexcH ajiropnxMOM 
BH3yajiH3an,HH. Mojkho Hcnojib30Baxb axox (juiancoK, hxoSbi co3AaBaxb b 
cocxaBe cpeHbi onopHbie o6x>eKXbi, 06'beKXbi, saiiojiHHiomne nyexoe 
npocxpaHCXBO, hjih HHbie 06'beKXbi, Koxopbie He ^ohjkhbi 
BH 3yajiH3HpoBaxbCH, ho noMoraiox BbinojiHHXb MO^ejinpoBaHne hjih 3hh- 
Mapnio cpeHbi. 

h Cast Shadows (Ox6pacbiBaex xemi). IT pH ycxaHOBKe ^aHHoro (JuiaiKKa 
ofrbeKx 6ya,ex oxSpacbiBaxb xeHH, ecjiH ero ocBexnxb jiynaMH hcxohhhkb 
CB exa, cnoco6Horo .zjaBaxb xeHH. Ecjih (|)jia>KOK cSpomeH, o6x>eKx He 6 yzi;ex 
flaBaxb xeHeii. B conexaHHH co ciihckom HeocBeipaeMbix o6x>eKxoB 
^aHHbiii cJuiajKOK no3BOJiHex xoHHO ynpaBjiHXb xeM, Koiyia h r^e xeHH 
6yayx iiOHBJiHXbCH Ha cpeHe. 

• Receive Shadows (BocnpHHHMaex xeHH). Ilpn ycxaHOBKe ^aHHoro (Juiaaoca 
06 'beKx 6 ya,ex ^eMOHCxpHpoBaxb xeHb, iia^aiOLuyio Ha Hero. Ecjih (JuiaacoK 
cdpomeH, xo xeHH, na£aiom;He Ha o 6 x>eKx, He 6 yziyx bh^hbi. 

IlapaMexpbi pa 3 ^ejia Display Properties (CBoiicxBa oxodpaaceHHH) 
ynpaBJiHiox xeM, kokhm o6pa30M o 6 x>eKx 6yn;ex oxoSpaacaxbCH b OKHax 
npoeKu,HH b cocxaBe ciieHbi, h oneHb iioxoikh Ha aHaJioraHHbie napaMexpbi 
KOMaHflHOH naHejiH Display (^Hciuieii). HniKe 1 1 e pe h h c: jih ioxch Bee 
napaMexpbi ^aHHoro pas^ejia h p,aioxcn hx KpaxKne noacHeHHH. 
b Show as Boxes (noKa3biBaxb KaK radapniubie KOHxeiiHepbi). no3BOJiHex 
noKa3biBaxb ox,a,ejibHbie 06'beKXbi b BHfle radapnxHbix KOHxeiiHepoB BHe 
3aBHCHMOCxn ox xoro, KaKne peacHMbi oxo6pa>KeHHH ycxaHOBJieHbi b 
OKHax npoeKu,HH. 

jk Backface Cull (Ox6pacbiBaHHe rpaHeii). Koiyia 06'beKXbi 
p,e m o h exp h py ioxch b BHfle KapKacoB, npopHCOBbiBaioxcH Bee hx peSpa. 
YcxaHOBKa /laHHoro (juia'/KKa Be^ex k yzjajieHHio peSep xex rpaHeii, 
Koxopbie He Sbuih 6bi bh^hbi, ecjin 6bi o6x>eKx Sbiji h e 1 1 p o 3 p a h h b 1 m h 
oxodpaiKajiCH b xoHnpoBaHHOM BHfle. 3 xox cJuiaacoK ycxaHOBJieH no 
yMOjnaHHK) . 



« Edges Only (Tojibko pe6pa). flaHHbin cjxia/KOK ynpaBjiaex oxo6pajKe h h e m 
peSep. Ecjih oh cdpomeH, xo Bee CMeaiHbie peSpa rpaneH, Koxopbie b 
odbiMHOM cjiyxae He bh^hm, 6 yayx noKa3aHbi i ly h kx h p h bi m h jihhhhmh. 
k Vertex Ticks (MexKH BepniHH). Ecjih axox cJuiaiKOK ycxaHOBJieH, xo 
BepniHHbi o6x.eKxa 6yayx noMeneHbi KpecxHKaMH BHe 3aBHCHMOCxH ox 
pejKHMa oxo6pajKeHHH hjih BbiSpaHHoro ypoBHH no,a,o6x>eKxa. 

• Trajectory (TpaeKxopHH). IlpH aHHMaipn iiojio'/Kchhh o6x>eKxa co3p,aexc,H 
nyxb nepeiviemeHHH, HMeHyeMbiii xpaercxopHeii. YcxaHOBKa p,aHHoro 
cJrjiajKKa no3BOJiHex BH^exb xpaeKxopHio /ibh'/Kchhh, ecjin xaKOBaa 
HMeexcH. 

s Vertex Colors (Upexa BepniHH). OxoSpancaex o6x>eKx b okhox npoeKir,HH b 
npexe, HasHaneHHO.M BepmHHaM. 

IlapaMexpbi OKHa pnajiora Object Properties (CBoircxBa o6x>eKxa) 
Hcnojib 3 yroxcH pe^KO, ho npn cjiynae dbiBaiox oneHb Kcxaxn. Ilpn 3 xom 
Hanbojiee BajKHbi napaMexpbi ynpaBJieHHH BH 3 yajiH 3 an,HeH h cnpaBOHHbie 
CBefleHHH 06 o6x>eKxe. 

Bbi6op noAxo^a k MO^ejmpoBaHHio 

HxaK, MAX i ipep,ocxaBJiHex bom pejibin pn/r Mexo^OB m o/re j i h po bhh h h , 
odecneHHBaroiuHx bo3mojkhocxb npuMeHeHHH nporpaMMbi b caMbix pa3Hbix 
odjiacxHx. B cbh3h c xaKHM pa3HOo6pa3HeM, iipHCxynan k paSoxe Hap, 
CLreHori, bm cxaxKHBaexecb c h e o 6 xo/j,h m o err b 10 BbiSopa Mexo^a, Hanbojiee 
noflxoflamero b flaHHOM cjiynae. II h Hie npHBO^HxcH npHMepbi cnxyapnn, b 
Koxopbix n,ejiecoo6pa3HO ox/raxb iipejiiiOHxeHne xoMy hjih HHOMy Mexopy 
MO/iejIHpOBaHHH . 

h Mo^ejinpoBaHHe Ha ochobc ciuiaiiHOB. Oxox Mexofl, oxjihhho nopxonnx /pin 
co3^aHHH o6x>eKxoB, c)iopMa hjih ceneHHe Koxopbix xaKOBbi, hxo sxh 
o6x>eKXbi Moryx 6 bixb JierKO BoenpoHSBepeHbi Mexo^aMH BbmaBjiHBaHHH, 
BpaipeHHH IipOfJlHJIH HJIH nOCXpOeHHH 06OJIOHKH no OnOpHbIM CeweHHHM. 
KaK npaBHJio, axo c h m m exp n h h bi e o6x>eKXbi npoexon cjiopivibi, npHMepaMH 
Koxopbix Moryx cjiyiKHXb 6aHaHbi, SyxbuiKH, xejieijiOHHbie xpySKH, 6oKajibi 
fljiH BHHa, xapejiKH h x. n. 

« Mo^ejinpoBaHHe Ha ochobc cexoK c MHoroyrojibHbiMH HHeintaMH. Oxox 
ciioco6 jiynrne Bcero noflxo/px pjih co 3 p,aHHH o6x>eKxoB, Koxopbie cocxohx 
B OCHOBHOM H 3 nJIOCKHX nOBepXHOCXeii H He OXHOCHXCH K HHCJiy 06'beKXOB 
jkhboh npHpo^bi. Bojibhihhcxbo odbeKxoB xex cn,eH, Koxopbie Bbi 6yn,exe 
C 03 ^,aBaXb, MOIKHO CXpOHXb Ha OCHOBe cexoK C MHoroyrojibHbiMH 
HHeHKaMH. PIpHMepaMH IIOp,o6HbIX 06'beKXOB HBJIHKJXCH 3 flaHHH, 
ynpom,eHHbie cjmrypKH jno^eH, ko c m h h e c k h e Kopa6jra h cxaHipm, 
pa 3 BH 3 KH popor h MHorHe ppyrne 06'beKXbi. 
h Mo^ejinpoBaHHe Ha ochobc KycKOB noBepxHoexeH Be 3 be. Hcnojib 3 yHxe 
^aHHBIH Cn0C06 /piH MOpejIMpOBaHHH 06'beKXOB hchboh npopoAbi, 
BOcnpoH 3 Be^,eHHe (jiopivibi Koxopbix xpe6yex xohhofo ynpaBJieHHH 
KpHBH 3 HOH nOBepXHOCXH. PIpHMepaMH 06'beKXOB, npn MO^ejIHpOBaHHH 
Koxopbix ^aHHbiH Me'rop, paex xopomne pe 3 yjibxaxbi, hbjihioxch 
H ejiOBexecKHe jinpa h xejia, c])nrypbi jkhboxhbix h x. n. 



• Mo,a,ejiHpoBaHHe Ha ochobc Heo^Hopo^HBix paipiOHajiBHBix B-ciuiaHHOB 
(NURBS). HcnojiB3yiiTe stot mctoa /pin HMHTapnH noBepxHOCTeii 
oSneKTOB , npHHa^jie'/KaipHx k jkhboh npnpoAe, hjih hhbix 06'beKTOB c 
CHJIBHO HJIH CJIOHCHblM 06 pa 30 M HCKpHBJieHHBIMH nOBepXHOCTHMH. 
IlpHMepaMH TaKHx 06'beKTOB MoryT cjiyaoiTb aBTOMoSHJiH, jiHu,a jiKyiea h 
Apyrae noBepxHOCTH cjiohchoh (J)opMbi. 

OKOHHaTejIbHBIH Bbl6op Toro, KHKHM MeTOAOM MOAeJiapOBaHHH 
B0Cn0JIb30BaTbCH B TOH HJIH HHOH CHTy ail,HH , OCTaeTCH 3a BaMH. HanpHMep, 
MOAeJIHpOBaHHe apXHTeKTypHBIX 06'beKTOB MOHCHO OCymeCTBJIHTb c 
riOMOLu,bio cnjiaiiHOB iiohth c toh ace jierKOCTbio, hto h Ha ocHOBe ceTOK c 
MHoroyrojibHbiMH HHeimaMH. HeAOBenecKoe jihu,o to ace m one ho 

CMOAejinpoBaTb c npHMeHeHHeM MexoAa ceTOK c MHoroyrojibHbiMa 
HHeiiKaMH, ho c iiOMOLUbio KycKOB Be3be hjih NIJ RB S - n o b e p x h o cxe a CAejiaxb 
3to, BepoHTHO, 6yAeT Jterne. 

B jiio6om cjiynae jiynme Bcero xopomo ocbohtb Bee Mei OAbi MOAeAHpoBaHHH, 
HT06bI HMeTb B03M05KH0CTB npHMeHHTb HAC K B BT H bl 6 CpeACTBa AAH pemeHHH 
jiio6oh 3aA,aHH. B npopecce H3yneHHH khhi h h3mh SyayT Hcnojib30BaTbCH b 

TOH HJIH HHOH fjlOpMe BCe 3TH MCTOAbl. 


3aKJiiOHeHne 


MoAejiapoBaHae hhoxah npeACTaBJineT co6oii aobojibho cjiojkhbih npopecc, 
Aaaie b TaKoii molu,hom nporpaMMe, KaK MAX. CnpaBe/piMBOCTb stoxo 
yTBepacAeHHH CTaHOBHTCH ocoSeHHO ohcbhahoh, ecjiH nbiTaTbcn 
CMOAejinpoBaTb 06'beKT c npHMeHeHHeM MeTOAa, He HBJiHiomerocH 
onTHMajiBHbiM a-'ih b o e e o 3 A&H h h cjiopMbi 3 Toro ofrbeKxa. K cnacTbio, MAX 
npeAOCTaBJiHeT mhoto pa 3 JiHHHbix mctoaob MOAejinpoBaHHH, TaK hto 
B biSpaTb ecTb H 3 nexo. IlpH HcnojiB 30 BaHHH jno6oro MeTO^a moacjih 
06'beKTOB COCTOHT H 3 6ojiee MejIKHX IIOA06'beKTOB, TaKHX KaK BepiHHHbl, 
pe6pa h rpaHH. B stoh xjiaBe 6 buih paccMOTpeHbi OTAeAbHbie xeMbi, 
HMeiomne OTHomeHne k m o ae j 1 h p o b a h h 10 b MAX, b tom HHCJie: 

h MOAOJinpoBaHHe Ha ocHOBe ciuiaiiHOB; 

• MOAejinpoBaHHe Ha ochobc ceTOK hjih MHOxoyrojibHHKOB; 

s paSoTa c noAo6'beKxaMa h npaBKa Ha pa 3 JiHHHbix ypoBHHx; 
»napaMeTpHHecKoe m o a e j r h p o b a h h e ; 

• MOAejinpoBaHne Ha ochobc KycKOB noBepxHOCTeii Be3be; 

o MOAejinpoBaHHe Ha ochobc HeoAHopoAHbix papHOHajibHbix B-ciuiaHHOB 
(NURBS). 

npoABHraacb b H3yneHHH stoh khhi’h, bbi y3HaeTe o tom, KaKHe 
MaHHnyjiHu,HH Hyacno Ha npaKTHKe npoH3BecTH HaA 06'beKTaMa h 
noAo6x>eKTaMH c Hcnojib30BaHHeM pa3JiHHHbix mctoaob MOAeji apo boh a h , 
htoSbi nojiyHHTb b HTore Ty MOAejib, KOTopyio Tpe6oBajiocb co3AaTb. 
CjieAyiomaH rjiaBa ejiyacax bbcaghhcm b 6a30Bbie mctoabi MOAejiapoBaHaH, 
peajiH30BaHHbie b nporpaMMe MAX. 



Ba 30 Bbie MeTO,n,bi 

MO/l,eJIHpOBaHHH 


Tenepb, Koiyyi bbi ^ocxaxoHHO 

BOOpy'/KCHbl 3HaHHeM TeopHH H 

M6TOAOB MO^ejiHpoBaHHH, nopa 
nOCMOTpeTb, KaK 3th MeTO^bl 
peajiH3yiOTCH b MAX. B stoh raaBe 
Barne BHHMamie 6ya,ex cocpe/i,OTOHeHO 
Ha 6a30Bbix Mexo,a,ax MOAejmpoBaHHH. 
B nacTHOCTH, 6yayx paccMOTpeHBi 
cjieayioLUHe TeMBi: 
h paSoxa co cnjiaimaMH; 

• nocTpoeHHe oSojioneK o 6 x>eKxoB no 
onopHBiM cexeHHHM b BHfle cnjiaiiHOB ; 

• pa6oxa c xpexMepHBiMH 
npHMHXHBaMH; 

h pa6oxa c cocxaBHBiMH o6x>eKxaMH; 
h cos^aHne p,BepeH h okoh npn 

MO^ejIHpOBaHHH 3/jaHHH. 



B 3 toh h Bcex nocjie^yioiLiHx raaBax khhth bom npe^CTOHT co 3 ,qaBaTb 
OT^ejiBHBie MajieHBKHe sjieMembi o^hoh 6ojibmoH h cjiojkhoh cpeHbi, a 
HMeHHO — Kerejib6aHa. K KOHiiy khhih bh co 3 ,zi,a/i,HTe MHoacecTBO o6'beKTOB, 
cocTaBJiHK)Lu,Hx BHyTpeHHHH HHTepbep Kerejib6aHa, Ha 3 HaHHTe hm 
MaTepna/ibi, HacTpoHTe ocBein,eHHe h paccTaBHTe KaMepbi, a Tanace 
BbinojiHHTe HeSojibiiiyio aHHMapmo. Bojibinan nacTb ynpaacHeHHH khhfh 
CTpOHTCH BOKpyr C 03 aaHHH OT^ejIbHblX 3 JieMeHTOB 3 TOH CJIOJKHOH CpeHbl. 
PaSoTa Hafl Hen o6ecneHHT BaM bo 3 mojkhoctb xoporno nonpaicraKOBaTbCH b 
npHMeHeHHH ochobhbix KOMaHfl MAX, a Taxace no3BOJiHT co3AaTb 
1 1 p eacTaeji e h h e o KOHaenepe ochobhbix onepau,HH. Ecjih bbi He 3 axoTHTe 
paSoTaTb Hafl TeM hjih hhbim yiipaacHeHHe.M, to HaipjeTe 06'beKTbi, KOTopbie 
^ojiJKHbi 6 buih 6biTb coaaaHbi b xo/ie ero BbinojmeHHH, b totobom BH^e Ha 
C 0 1 1 p O B O '/K^a 1 0 1X1,6 M KHHry KOMnaKT-flHCKe, HT06bI HMeTb B 03 M 05 KH 0 CTB 
npoAOJHKaTb paSoTy Ha p, nocjie,ayioiii,HMH ynpaiKHeHHHMH khhth. 


Pa6oTa co cnjiairaaMH 


HanHHaTb H3yHCHHe toto, KaK co3/i,aK)TCH 06'beKTbi b 3D Studio MAX, 
cjie/jyeT c 06'beKTOB caMoro npocToro Tuna: cnjiaHHOB. KaK bbi noMHHTe H3 
npe^bpiyipeH rjiaBbi, cnjiaHHbi b MAX co3^aiOTCH b BH^e coBOKynHOCTH 
BepuiHH h coeaHHHiOLunx hx cerMeHTOB. Kaacaaa BepniHHa mo'/Kct hmctb 
O flHH H3 HeCKOJIbKHX CTaH/japTHBIX THnOB , CpeflH KOTOpbIX eCTb H TBKHe, HTO 
p,onycKaiOT ynpaBJieHHe kphbh3hoh ciuiaiiHa c noMOipbio KacaTejibHbix 
BeKTOpOB. 

06'bCAHHHH h m o ah (}) HUH pya CIIJiaHHbl MAX, MOJKHO C03flaBaTb MHOrO 
pa3JIHHHBIX 06'beKTOB. ripHMepaMH TBKHX 06'beKTOB MOryT CJiyJKHTb 
TejiecjiOHHbie uiHypbi, 6oKajibi /pin bhhb h t. n. Bch xhtpoctb coctoht b tom, 
KaK co3^aBaTb 3 th ciuiaHHbi h KaK nocjie co3^aHHH npeo6pa30BbiBaTb hx b 
T pexMepHbie 06'beKTbi. 

jspfrvu 4 «1 ! 
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Phc. 4.1. KoMaHflbi paSoTbi co cruiaMHaMU nporpaMMbi MAX iio3bojihk)t co3naBaTb ruiocKne hjih 
T pexMepHbie (JiopMbi npaKTHHecKH jno6oro HyiKHoro BH,n,a 

MAX 1 loji/iep'/KHBae'r uejibiH Ha6op komohji coa/iaHHH cnjiaiiHOB pa3JiHHHbix 
THnOB , cbmoh npocTOH H3 KOTopbix hbjihctch KOMaHfla Line (JThhhh). 3Ta 
KOMaH^a no3BOJiHeT co3jiaBaTb jihhhh npaKTHnecKH jiio 6 oh Tpe6yeMOH 
(JiopMbi h HBJiaeTca Han6ojiee th 6- 




KOH H3 Bcex KOMaHfl C03^aHHH THnOBbIX CIIJiaHHOB. K APyrHM THIiaM 
CTaH^apTHBIX CIIJiaHHOB OTHOCHTCH OKpyHCHOCXH, /jyi’H, CHMBOJIbI TeKCTa H 
eiu,e paa oO'bCKxoB. Cos^aeaH o,o,hh hjih HecKOJibKO ciuraHHOB h KOMSHHHpya 
HX Me-/KAV COSOH, MO/KHO IIOCTpOHTb MHO/KeCTBO pa3JIHHHbIX (|)OpM, 
HeoSxOflHMbIX flJIH MO^ejIHpOBaHHH CpeHbl. 

Bcio COBOKyilHOCTb KOMaHfl C 03 p,aHHH CiuraHHOB MO/KHO HaHTH Ha 
KOMaHflHOH naHejiH Create (Co3,uaxb), ecjiH ipejiKHyxb Ha KHonKe Shapes 
(OopMbi) h BbiSpaTb CTpoKy Splines (CmiaHHbi) b cnncKe p a3HOBH,zjHO oxen 
06'beKTOB. Ha pnc. 4.1 noKa3aH iiohbjihiolu,hhch npn stom cbhtok Object 
Type (Tun odneKma) c KHomtaMH Bcex kombh^ cos^aHHH cmiaHHOB. 
Pa 3 yMeeTca, nocae ipejiHKa Ha KHonKe cos/taHHH ciuianHa onpe/ieJiCHHoro 
rana bbi nojiyHHxe .zjocxyi 1 k CBHXKaM napaMexpoB h ajieivieHxaM ynpaBJieHHa 
P,jih BbiSpaHHoro xnna cruiaHHa. 

KoMaH^a Line (JIhhhh) 

IlJ,ejiHOK Ha KHonKe Line (JIhhhh) kom aH/(HO h nanejiH Create (Co3,zi,axb) 
Bbi3biBaex noHBJieHne cbhxkob, noKa3aHHbix Ha pnc. 4.2. Ilepea xeM KaK 
co3^aBaxb jihhhk), mo/Kho HacxpoHXb /i,aHHbie napaMexpbi b cooxbcxcxbhh c 
xHnoM jihhhh, Koxopyio xpeSyexca HapncoBaxb. 



Pnc. 4.2. Cbhtkh KOMaH^bi Line (JIhhhh), /jeMOHCTpHpyiomHe Ha6op cpe^cTB ynpaBJieHHH 
flaHHBIM THIIOM CIIJiaHHOB 



^jiH co3/iaHHH jihhhh cpeACTBaMH MAX mejiKHHTe Ha KHonKe Line (JIhhhh), 
a 3aTeM yKaHorre MecTa pacnojiojKeHHH BepniHH, cjinKcnpyH hx ipejinKOM 
KHOnKOH MBIIHH. JIHHHH pHCyeTCH 1 1 0 GJI e AO B aTe JIBHO , OT OAHOH BepiHHHBI K 
Apyroii. Ecjih jKe, o6o3HanaH onepeAHyio BepniHHy, HaniaTB KHonKy mbiihh h, 
yAepjKHBan ee, nepeTacKHBaTB mbihib, to mojkho HacTpoHTB KpHBH3Hy 
jihhhh b paiioHe ashhoh BepniHHBi. /3 ,o6hbhihcb Tpe6yeMOH kphbh3hbi, 
cjieAyeT OTny cthtb KHonKy mbiihh h npoAOJiJKHTB pncoBaHHe KpHBoii, 
cjiMKcnpyH onepeAHyio BepniHHy. 

Pa3yMeeTCH, mejmoK h nepeTacKHBaHHe mbiihh c pejiBio npnppnnH cnraHHy 
Tpe 6 yeMOH KpHBH3HBI He HBJIHeTCH TOHHBIM MeTOAOM HaCTpOHKH cjiopMBi 
JIHHHH. TaKHM CIIOC 06 OM AOBOJIBHO CJIOJKHO nOJiyHHTB JIHHHIO HMeHHO THKOH 
kphbh3hbi , KaKaH TpedoBajiacB. Ohchb nacTO ynce nocjie co3AaHHH cnjiaiiHa 
Sy^eT B03HHKaTB H eo 6 x 0 AH M O CTB KOppeKTHpOBKH erO c|)OpMBI. TaKOH 
npopecc Ha3BiB aeTCH npaBKOH cnjiaiiHa Ha ypoBHe iiOAod'beKTOB, nocKOJiBKy 
H3MCHHTB npHXOAHTCH OTACJIBHBie COCTaBHBie HaCTH (iIOAOfi'beKTBr) 3TOTO 
cnjiaiiHa. ripneMBi BBinojiHeHHH npaBKH Ha ypoBHe iioao 6 b 6 ktob 
paccMaTpHBaiOTCH b AByx nocjieAyioiiiHx rjiaBax. rioKa hto mbi 6 yAeM 
nBITaTBCH pHCOBaTB CHJiaHHBI C MBKCHMajIBHO B03M05KH0H TOHHOCTBIO, a 
peAaKTHpOBaHHeM HX (|)OpMBI 3aHMeMCH IIOSJKe. 

Co3AaBan jihhhio, bbi 3 aMeTHTe MajieHBKHH kb aAP aTHK Sejioro upeTa, 
OKpyiKaioiiiHH nepByio o6o.3HaHeHHyio BepniHHy. 3tot KBaApaTHK 
cnepnajiBHO bbiacjihct nepByio BepniHHy cnjiaiiHa. Ecjih b npopecce 
co3AaHHH (|)opMbr bbi noMecTHTe onepeAHyio Bepimmy noBepx nepBoii, MAX 
BBiAacT 3anpoc o tom, xothtc jih bbi 3aMKHyTB co3AaBaeMyio cjiopMy. ripn 
yTBepAHTejiBHOM OTBeTe SyAeT co3AaHa cjiopMa, He HMeiouiaa pa3pBiBOB 
baojib CBoero nepHMeTpa, Ha3BiBaeMaH 3aMKHyTOH (|)opMOH. 3aMKHyTBie 
cjiopMBi Tpe6yiOTCH a jih ycneniHoro BBinojiHemni MHorax onepau,HH MAX, 
ocHOBaHHBix Ha HcnojiB30BaHHH cnjiaiiHOB, HanoAo6He nocTpoeHHH 
odojioneK no onopHBiM ceneHHHM. BaamocTB bo3mojkhocth co3AaBaTB 
3aMKHyTBie (j)opMBi, TaK JKe KaK h 3HaHHH MecTa pacnojioHceHHH nepBoii 
BepniHHBi, CTaHyT ohcbhahbi npn ocBoeHHH nocjieAyioipHx onepan,HH co 
cnjiaHHaMH . no yMOJinamiio npHHHTO, hto MHorae komohabi co3AaHHH 
CTaHAapraBix cnjiaiiHOB, TaKne KaK Rectangle ( fl pa m oy foji bH h k) hjih Circle 
(OKpyiKHOCTB), aBTOMaiH aecKH ofieciieHMBaiOT nojiynemie 3aMKHyTBix 
cJiopM, y KOTopBix nepean BepniHHa pacnojioiKeHa b npeAonpeAejieHHoii 
3apaHee tomkc. 

KorAa co3AaeTCH cnjiaiiH, MAX npHHHMaeT MepBi k aero mbth necKOH 
MHHHMH3ail,HH HHCJia (JjpaTMeHTOB, HJIH UiarOB, Ha KOTOpBie pa36HBaiOTCH 
cerMeHTBi MeacAy BepniHHaMH, npn coxpaHeHHH TpedyeMoii (j)opMbi kphboh. 
no yMOJinaHHio cerMeHTBi pa36HBaiOTCH Ha 6 niaroB h b pa3Aejie Interpolation 
(MhunepnojisLiLusi) cbhtkb General (OGipue napaMempbi) ycTaHaBJiHBaeTCH 
(jjjia'/KOK Optimize (OnTHMH3HpoBaTB), no3BOJiHioni,HH nporpaMMe 

OnTHMH3HpOBaTB npH HeoSxOAHMOCTH MHCJIO marOB. OlITHMH3aLI,HH 3TO 

npopecc yMeHBmeHHH nncjia marOB a° TaKoro KOJinnecTBa, npn kotopom 
K aneCTBO BOCnpOH3BCACHHH ([jOp.MBI JIHHHH em,e HBJIHeTCH 1 1 p H e M J [ e M B I M . 
yMeHBinaH hhcjio niaroB, bbi yMeHBiuaeTe tcm caMBiM ofrbCM naMHTH, 
TpeSyeMOH a jih xpaHeHHH jihhhh, a TaKace cjiohchoctb kohctpvku,hh stoh 
jihhhh h Bcex nocjieAyioniHx 06'BeKTOB, KOTOpBie 6 vavt co3AaBaTBCH Ha ee 
OCHOBe. 

MOHCHO BBlSpaTB aAanTHBHBIH peJKHM HHTepnOJIHH,HH cjiopMbi CerMeHTOB 
cnjiaima, jpia nero b pa3AeJie Interpolation (Hrunepnojisiuiisi) cbhtkb General 
( 06 iiuie napoMempm) cjieAyeT ycTaHOBHTB (juiaiKOK Adaptive (AAanTHBHan). 
B 3tom cjiynae npn H3Me- 



HeHHH cJ)opMbi KpHBoii KOJiHHecTBO niaroB cer.MeHTOB 6yn;ex aBTO M aXH M e C K H 
yBenHHHBaTBCH huh yMeHBniaTBCH. Ohcbmaho, hto ne.M 6ojiBnie CTeneHB 
KpnBH3HBi cnjiaima, TeM 6ojibme maroB noxpedyexcH /pin tohhoio 
BOC npOH3Be^,eHHH (J)OpMBI KpHBOH. Pa3yMeeTCH, npH HeoSxOAHMOCTH MO Hi HO 
OTMeHHTB pesyjibTaxbi onxHMH3an,HH h 3a/iaxb co6cxBeHHoe hhcjio maroB. 

ripHMeHeHHe pasjiHMHbix kombh/i eosyiaHMH cnjiaiiHOB xpedyex pa3Hbix 
npHeMOB. npH Hcnojib30BaHHH HeKoxopbix KOMaHfl, xaKHx KaK Circle 
(OKpyjKHoexb) hjih Ellipse (Srumnc), pneoBaHne cnjiaiiHa BbinojiHHexcH 
MexoflOM «mejiKHyxb h nepexain,HXb». flpyrne KOMaH^bi peajiH3yioxcH 
MeXOflOM, 0JIH3KHM K pHCOBaHHK) JIHHHH H OCHOBaHHbIM Ha npOCXbIX 
m,e ji m Kax KHonKOH MbiniH 6e3 nepexacKHBaHHH Kypcopa. HanpnMep, xbkhm 
o6pa30M co3^aioxcH o6x>eKXbi xnria Arc (,flyra). Hmcioxch KOMan^bi, xanne KaK 
Helix (Ciinpajib), xpedyiomne conexaHHH o6ohx npHeMOB. Ha pnc. 4.3 
noKa3aHbi HeKoxopbie (j)opMbi, Koxopbie moskho co3^axb c noMOipbio kombha 
rpynnbi Splines (CiuiaHHbi). 



Phc. 4.3. Ha6op f[>opM -f:i uiaii hob , coaxaHHbix c ncnojib30BaHHeM pa3JiHHHbix 
KOMaHfl H3 rpynnbiSplines (CruiaHHbi) 

KaK bm y3HajiH H3 upexbiAymeH rjiaBBi. MAX p ac c m arp a Bae r Bee CiuiaHHbi KaK cf)op 
MBI. Oop.Via MO/KeT COCXOHXb H3 OflHOrO CIUiaHHa, HO flJIH IIOJiyHeHMH CJIOJKHBK (|)0]J.\I 
moskho oSbe^HHHTb HecKOJiBKO cnjiaiiHOB. KHonKaStart New Shape (Haxaxb HOByio 
(j)op.viy), p ae 1 1 oji o j+ce h h a h b BepxHeii hbcth cbhtk sObject Type (Tun oC>7>eiana) h noKa- 
3aHHaa Ha pnc. 4.1, no3BOJiHex jih6o paccMaTpHBaTb KasK,a,bm cruiaiiH b KaaecxBe 
hoboh cjjopMbi, jih6o /;o6aBJiHTb ciuiaMHbi k TeKyLueH Bbi/iejieHHOH c|)0])Me. 3a cxex 
3Toro moskho CTpoHTb CKOJib yro^HO cjio>KHbic (JjopMbi, KaKHe xojibKO Moryx noTpeOo- 
BaXbCH. 

Cjie^yiomee ynpasKHemie noKa3biBaex npHMep xoro, KaK HysKHO coa^aBaxb ciuianH 
cpep,cxBaMH MAX 3.0. Pace m arp m b ae m an cjsopMa — axo npoc^HJib Kenra, Koxopbiii 
noxpeSyexcH b esieayioiiieri rjiaBe /yin cos^aHKH KerjiH KaK TpexMepHoro oObeKxa. 

C03flAHHElIPO«I>HJIH KErJIH 

1 . IlaHHHxe HOBbiii cJsaMJi cpeHbi h BbiOepnxe KOMan/iy MeHio Views >• Grid 
and Snap Settings (npoeKu,HH >• HacxponKa cexKH h npHBH30K). 




2. IU,ejiKHHTe Ha KopeniKe BKJia^KH Home Grid (Hcxo/man ceTKa) h 3ap,aHTe 
mar jihhhh ceTKH b cneTHHKe Grid Spacing (Hlar jihhhh) paBHBiM 1,0. 
3aKpoHTe okho flHanora Grid and Snap Settings (HacTpOHKa ceTKH h 
npHBH30K). 

3. B OKHe iipoeKu,HH Top (Bh/j, CBepxy) npnMeHHTe HHCTpy.vieHT Zoom 
(MacmTa6), yBejiHHHB Macnrrad H3o6pa>KeHHH b paiioHe tohkh Hanajia 
KoopAHHa'r(0; 0; 0) TaK, htoSbi bh^ctb ynacTOK ceTKH pa3MepoM okojio 20 
e^HHHH,. npopecc yBejiHHeHHH MacnrraSa mojkho npocjie/iHXb no 

H3MeHeHHK) nJIOTHO CTH JIHHHH CeTKH B paHOHe HaHajia KOOpAHHaT. 

4. LU,ejiKHHTe Ha KHonKe Shapes (OopMBi) k o m a h ^ i, h o it naHejm Create 
(Cos/taTb) . 

5. LLJ,ejiKHHTe Ha KHonKe Line (JIhhhh). 

6. BKJiKiHHxe peiKHM TpexMepHOH npHBH3KH, mejiKHyB Ha KHOime 3D Snap 
(TpexMepHan npHBH3Ka) b HM/KHeii nacTH aKpana, hto6bi odecnexHTb 
Oojibmyio tohhoctb pncoBaHH h. 

7. LU,ejiKHHTe b to h Ke (0; 0), Ha6jnop,aH 3a OTcneTaMH k o o p/i h h ax . 

8. IlJ,ejiKHHTe b xoHKe (2; 0). 

9. HJ,ejiKHHTe b Tomce (3; 4). 06o3HanHB ^am-iyio BepmHHy h He oxiiycKaa 
KHonKy MBimn, nepeTain,HTe Kypcop no BepTHKajin npHMepHO /jo tohkh 
(3; 6), hto6bi npHp,aTb cnjiamiy KpHBH3Hy, KaK noKa3aHO Ha pnc. 4.4. 



Phc. 4.4. IlepisaH H3 BepmiiH npo<})HJiH Kerjin, cuafiaicmiaH KacaTejibHbiMH BeKTopaMH. 

Co.'spaiiKe HCKpHBJieHHoii jihhhh o6ecneHHBaeTCH 3a caeT naaiaxHH KHomtH Mbimn h 
nepeTacKHBaHHH Kypcopa b paiioHe BepniHHbi 

10. IlJ,ejiKHHTe b TOHKe (1; 9) h i iepeTaipHTe Kypcop, htoSbi BOcnpon3BecTH 
BorHyxyio nacTB meinm BepxHen mbcth kctjih. 

1 1 . IlJ,ejiKHHTe b TOHKe (2; 1 1) h nepeTain,HTe Kypcop, hto6bi o c)> o p m h p o b aT b 
3aKpyrjieHHe tojiobkh Kerjin. 

12. m,ejiKHHTe b TOHKe (0; 13) h nepeTain,HTe Kypcop /pin 3aBepmeHHH 
cjlOpMBI IipOfJlHJIH. npn 3TOM nOJiyHHTCH KeTJIH BBICOTOH OKOJIO 13 
^pOHMOB (33 cm), eCJIH CHHTaTB, HTO OflHa e jJ,H H H U,a ceTKH KOOp^HHaT 
paBHa O/IHOMV AIOHMy. 




13. Ecjih rjiop.via npocJ)HJiH Bac ycTpaHBaeT, mejiKHHTe npaBOH KHomcoH mbihih /jjih 
3aBepmeHHH pchctbmh KO.\iaH/ibi Line (JIhhhh). /Jojiaoia iiojiynn i bCH (|)op.\ia, no- 
xoacaH Ha H3o6pa>KeHHyio Ha pnc. 4.5. 



Phc. 4 . 5 . 3aKOHaeHHaH (JiopMa npo(J)HJiH KerjiH, KOTopyio Tenepb mohcho npeBpaTHTb b TpexMep- 
Hyio Kerjno MeraflOM BpameHHH BOKpyr BepTHKajibHofi och. B flajibHemiieM BaM 
npeACTOHT npojjejiaTb 3Ty onepaiiHio 

14. CoxpaHHTe pesyj'ibxaT b (JiaHJie nofl HMeHeM mf04-01.max pjia. 
nocjie/iyiomero Hcnojib30BaHHH b btoh rjiaBe. 
npn nepBOH nonaiTKe MoaceT noKa3aTBCH, hto npa^aTB npocjiHJiFO KerjiH 
'ipeSyeMyio cj)op.\iy ^obojibho cjiojkho. Ecjih bbi SyzteTe HcnbiTBrnaTB 
sa'rpyAHeHHH, to i ipoflOJi SKairre nonbiTKH p,o iiojiyneHMa HyacHoro 
pe3yjibTaTa. IlpH stom bbi npHoSpeTeTe onbiT b paSoTe c BepiiniHaMH, 
CHaSjKeHHBiMH KacaTejibHbiMH BeKTopaMH. Hnace b rjiaBe 6, «OcBoeHHe 
flOnOJIHHTejIBHBIX MeTO^OB H3MeHeHHH o6'beKTOB», Bbi y3HaeTe O TOM, KaK 
mojkho HacTpaMBaTB KacaTejibHbie BeKTopbi. IloKa ttte npocTO iibnaiiTecb 
nojiyHHTb HyjKHbiH pe3yjibTaT mcto/iom npo6 h ofjjm6ok. TaKHM o6pa30M, bbi 
H aKonHTe ctojib Heo6xop,HMbiH b jiioSoh paSoTe onbiT. 

KoMaHfla Text (TeiccT) 

nocjiepHeH H3 KOMaHji paSoTBi co cnjiaiiHaMH, KOTopyio HaM upepc roMT paccMOTpeTB 
b 3toh rjiaBe, 6yp,er KoiviaHpa Text (TeKCT). Bo3mo3khoctb nonpaKTHKOBaTBCH b npH- 
MeHeHHH ocTajiBHBix KOMaHji rpynnbi Splines (CnJiaHHbi) BaM SyjjeT npejjocTaBJieHa b 
iiocjiejiyiouiHx rjiaBax. Ko.\iaH/ia Text (Tckct) npuMeHaeTCH jfjih eoapaHwi pBy.viep- 
hbix TeKCTOBbix chmbojiob, KOTopwe 3aTeM MoryT Sbitb npeo6pa30BaHBi B TpeXMep- 
HBIH TeKCT. MAX n03B0JIHeT HCn0JIB30BaTB JlJlH CO.iJiaHMH CTpOK TeKCTa jiioSoh H3 
mpHcJjTOB THna True Type, y CTaHOB jieHHBix Ha BarneM KOMnbiOTepe. Ecjih bbi He 
3HaKOMBi co nipHfpraMH, to noHCHHeM , hto BbiOpa i b mpMfJn osHanaeT aaparb (|)op.\iy 
h HaMep raHHe chmbojiob, hx pa3Mep. opHeHTaqmo h B3aHMHoe pacnojioHceHHe. Chm- 
bojibi paajiMHHbix LupHfJn oB BbirjiHjjHT no-pa3HOMy. 

IilejiMOK Ha KHonKe Text (Tckct) k o m a h ji h o m naHejiH Create (Coapa-rb) Bbi.ibiBaer 
noHBJieHHe cbhtkob c HaSopoM napaMeTpoB ynpaBJieHHH tckctobbimh cmiaHHaMH. 




3th napaMeTpbi ponncHbi Obitb BaM 3HaKOMbi, ecjin y Bac ecTB oiibrr pa6oTbi 
c KaKHM-jinSo H3 TeKCTOBbix npopeccopoB. B BepxHen nacTH CBHTKa 
Parameters ( IlapcuviempiA) HaxopHTCH pac Kpbi eaioipH hch ciihcok, 

no3BOJiHioiLiHH BbiSpaTb thii mpH(|)Ta. Ilocjie Bbi6opa mpHtjiTa mojkho 
y CTaHOBHTb ero HanepTaHHe — Italic (KypcHB) hjih Underlined 
(riopHepKHyxbin) — h 3apaTb cnocod BbipaBHHBanHH, ipejiKHyB Ha 
cooTBeTCTByiomeH KHomce nofl ciihckom luph())tob. Hnnce pacnonaraiOTCH 
Tpn CMexHHKa /pin aapaHna pa3Mepa chmbojiob (Size), KepHHHra (Kerning), 
hjih MeHCCHMBOJibHoro paccTOHHHH, h b e jihhhhm HHxepjiHHbH/Ka (Leading), 
hjih m e /KC'ipo m h o ro HHTepBajia. Erpe HHHce HaxopnxcH dojibmoe none pan 
BBopa HyiKHoro TeKCTa. 

Kan BHflHTe, KOMaHpaText (Teiccx) He oneHb noxoaia Ha ocTanbHbie KOManpbi 
co3^aHHH cnnaHHOB. OHa HMeeT ropaspo Sojibine napaMeTpoB h 
Hcnojib3yeTCH pnH pemeHHH c 1 1 e lih c() n h e c k o h 3apaHH BBopa TeKCTOBbix 
CTpoK b cocTaB cn,eH. Ha pnc. 4.3 noKa3aH npnMep caiOBa «CooI», 
CMO^ejinpoBaHHoro npn iiomollih KOMaHpbi Text (TeKCT). IIpnBepeHHoe Hnnce 
HeSojibmoe ynpaiKHeHHe npope m o h exp n py ct BaM, KaK coapaxb BbiBecKy pnH 
KerejibdaHa, Hap, m open h po BaH h e m KOToporo bbi Hanann padoxaxb. 


C03PAHHE BbIBECKH pjIH KErEJIbBAHA 

1 . HanHHTe HOByio cpeiiy b MAX. 

2. riepehpnxe Ha KOMaripHyio naHejib Create (Co3paxb) h rpenKHHTe Ha 

KHonKe Shapes (OopMbi). 3aTeM mejiKHHTe Ha KHonKe Text (Teiecx). 

3. BbiOepnxe b pacKpbiBaiom,eMCH cnncKe mpHcJrr Aria), ecjin oh He BbiSpaH 
no jJMOjmaHHK) . LBpncJrr Axial npHHapnencHT onepapHOHHOH CHCTeMe h 
poji/KeH npHcyTCTBOBaTB Ha BameM KOMnbiOTepe. Pa3yMeeTCH, bbi 
M oaceTe npn ncenanHH Bbi6paTb h jiioSoh ppyroii mpncjiT. 

4. y CTaHOBHTe b CHeTHHKe Size (Pa3Mep) BejiHHHHy 24. npn stom 6ypyx 

COSpaHbl CHMBOJIbI BbICOTOH B pBa (J)yTa (OKOJIO 60 CM), IIOpXOpHLUHe PJIH 
BbiBecKH KerejibdaHa. 

5. BBepnxe b t6kctobom none HapiiHCb «MAX Bowling#. 

6. B OKHe npoeKpHH Top (Bnp CBepxy) rpenKHHTe B6nH3H Hanana 
KooppHHaT. B pe3ynbTaTe SypeT co3paHa TeKCTOBaa (jiopMa. 

7. Ha KOMaHpHOH naHenn Create (Co3paTb) H3MeHHTe 3HaneHHe b cnexHHKe 
Kerning (KepHHHr) Ha 5,0. B pe3ynbTaTe paccTOHHHe Mencpy CHMBonaMH 
yB enHHHTCH . Hapnncb ponncHa npn stom npnoOpecTH BHp, noKa3anHbiH 
Hapnc. 4.6. 



8. CoxpaHHTe pesyabTaT b cjianjie no/i HMeHeM mf04-02.max /pin 
nocjiep,yK)m,ero Hcnojib30BaHHH b stoh raaBe. 



PHC. 4.6. ToJIbKO HTO C03flaHHbIH TeKCTOBblH oSTjCKT. OSpaTHTe BHHMaHHe , C KaKOH TOHHOCTbK) 
mojkho 3a^aBaTB pa3Mep chmbojiob h paccTOHHHe Meynpy hhmh 

Coapaeafi ciuianHbi, He aaObreanxe caeanTb 3a TeM, p,o6aBJiHeTe bbi hx k 
cymecTByiomeH (|)opMe hjih co3p,aeTe HOBbie c|)op.Mbi. B raaBe 6 bbi 
noppofiHee y3HaeTe o tom, Kate mohcho p epaKT h p o b aT b h o6'bep,nHHTb Menyiy 
co6oh pasjiHXHbre cnjiaimbi jjjih co3p,aHHH 6ojiee cjiojkhblx (|)opM, hcm Te, 
HTO ObL'IH paCCMOTpeHbl B 3TOH xjiaBe. 

Tenepb, Koiyyi bbi 3HaKOMbi c npneMaMH co3p,aHHH paanHHHbix ciuianHOB, 
npHixuia nopa paccMOTpeTb cnocoObi i ipeepaipeHHH sthx cmiaHHOB b 
T pexMepHbie o6x>eKTbi. 

OCBOeHHe MCTOflOB IIOCTpOeHHH 
o6T»eKTOB Ha ocHOBe cnjiaiiHOB 

HTaK, bbi yiKe 3HaeTe, KaK co3p,aiOTCH 6a30Bbie cjiopMbi H3 cnjiaiiHOB. Tenepb 
aaBaiiTe paccMOTpnM, KaKHM o6pa30M mojkho npeBpaTHTb sth cjiopMbi b 
TpexMepHbie o6x>eKTbi c noMOipbio pa3JiHHHbix Mexo/iOB, HMeiouinxcH b MAX 
3.0. riocTpoHTb TpexMepHbiii o6'beKT Ha ocHOBe p,eyMepHbix ciuianHOB 
mojkho cjiep,yiOLu,HMH HCTbipbMH cnoco6aMH: 

• Bbip,aBJiHBaHHe, hjih 3KCTpy3HH , (JiopM (extrusion); 

• BpameHne (JiopM (lathing): 

• B^aBJiHBaHHe cJiopM co ckocom OoKOBbix rpaHen (beveling): 

k Hcnojib30BaHHe (JiopM b KaaecxBe onopHbix cenemiH, paccTaBJiHeMbix 
B^ojib aa/iaHHoro nyTH (lofting). 


BbiAasjiHBaHHe cnjiaiiHOB 

Bbip,aBJieHHbiH cnjiaHH — sto ciuiaHH, KOTopoMy npnp,aHa TOJiiii,HHa b 
onpeaejieHHOM HanpaBJieHHH . Mojkho iipep,CTaBJiHTb ce6e npopecc 
BbmaBJIHBaHHH H KaK C03^aHHe 




KonHH cnjianHa, noMeipaeMOH tohho Ha^ opnrHHajiOM Ha HeKOTopoM 
paccTOHHHH ot Hero, b pe 3 yjib'ra're aero o 6 pa 3 yiOTCH BepxHee h HHiKHee 
OCHOBaHHH o 6 'b 6 KTa, C IIOCJiepyFOLHH.M nOCTpOeHHeM 0 OKOBOH nOBepXHOCTH 
no nepHMeTpy ocHOBamm. 

PaccMOTpuM b KaneexBe npHMepa eo 3 jiaHMe MO,n;ejni ctchbi CTpoeHHH. B 
MAX a to o/iejiaxb oneHb npocTO, ctoht jihihb HapncoBaTb nep'reac 
(J)pOHTajIbHOH IipOeKU,HH CTCHBI C nOMOHI,bIO CMJiaHHOB (HJIH HMnOpTHpOBaTb 
roTOBbin pncyHOK b BHfle cniiaHHOB H 3 /ipyroH nporpaMMbi, HanoAodne 
AutoCAD hjih Adobe Illustrator), a 3 aTeM BbinojiHHTb Bbi/iaBJiMBaHue stoh 
npoeKii,HH p,jih iipujiaHua CTeHe oiipe/iejieHHOH tojiiuhhbi. Bo mhofhx 
cjiynanx sto OKa 3 biBaeTCH npoin,e, mcm npuMeHHTb TpexMepHbie npHMHTHBbi 
hjih dyjieBCKue onepapHH ^jih nojiyreHHH aHiuioruHHoro pe 3 yjibTaTa. 

Moikho npHBecTH cothh npHMepoB , Kor/ia npHMeHeHHe MC'rojja 
BbmaBJiHBaHHH npH MO^ejiHpoBaHHH OKa3biBaeTCH oneHb y/iodHbiM. Moikho 
BbmaBHTb CTpOKy TeKCTa, HTOdbl IIOJiyHHTb oO'bCMHblH TeKCT. 
Pa3HOo6pa3Hbie njiocKHe (jiopMbi MoryT cjiyiKHTb 3aroTOBKaMH p,jih 
CJlOpMHpOBaHHH MCTOp,OM BbljjaBjIMBaHHH THKHX Od'beKTOB, KaK CTCHBI, 
KOMnaKT-flHCKH , fjlOpMbl JSJIH IICHCHbH H flaiKe npOCTCHHierO BHJia nOKpblHIKH 
flJIH KOJieC. OdodipaH, MOIKHO CKa3aTb, HTO MCTOjt BbmaBJIHBaHHH xopom 
od'bCKTOB, HMeiOmHX OflHH XapaKTepHblH IipOCjlHJIb BO Bcex CeHCHHHX no 
BbICOTe. 

OiiepauHH Bbi^aBJiHBaHHH ocymecTBjineTCH 3 a cm ex npHMeHeHHH k 
Bbi/;ejieHHOH cJiopMe MO^ncjiMKaxopa Extrude (BbmaBjiHBaHHe). 
OaKTHnecKHe jichctbuh no Hcnojib30BaHHio m o ah c[) m K axopo b dyjiy'r Ham 
paccMaTpHBaxbCH b cjie/iyKiuieH rjiaBe. Flocjie Toro KaK MOp,uf)iHKa'rop 
Bbi/;aBJiHBaHHH npHMeHeH k njiocKOH cJiopMe, Ha KOMaHjiHOH nanejin Modify 
(H3MeHHTb) MOIKHO H3MeHHTb BbICOTy odbeKTH HJIH OCb, B/IOJIb KOTOpOH 
npoH3BO^i,HTCH Bbip,aBJiHBaHHe. B 6ojibiiiHHCTBe cjiynaeB onepan,HH 
Bbi/;aBJiHBaHHH no yMOJinaHHio npoH3Bop,uxcH Bpojib och Z. Ha pnc. 4.6 
noKa3aH co3jiaHHbiH b iipep,bip,yLiieM ynpaiKHeHHH tckctobbih o6x>eKT «MAX 
Bowling», npeo6pa30BaHHbiii b tcjio 3KCTpy3HH c bbicotoh b 6 ep,MHHu. 
BbmaBJiHBaHHe ciuraitHa — MOiiiHbiH mctoa co3AaHHH TpexMepHbix 
OfTbCKTOB H3 nJIOCKHX ABVMepHblX (JlOpM. HMeeTCH, OJJHaKO, MHOIKeCTBO 
CHTyapHH, b KOTopbix onpe^ejieHHbiH o6x>eKT Hejib3H c c|i o p m m p o b ax b 
MeTOflOM BblJjaBJIHBaHHH. B 3THX CHTyaiJHHX HeoSxO^HMO npHMCHHTb 
Apyrne Mexop,bi , Tame KaK Bpamemie (JiopM. 



Phc. 4.7. TeKCTOBUH oGxeKT «MAX Bowling# nocne npHMeHeHHH k HeMy MOUHtJiHKaTopa Extrude 
(BMflaBJIHBaHHe) H 3aflaHHH BbICOTbl, paBHOH 6 e/JHHHIiaM 




BpameHne cnjiaiiHOB 

OopMa-cnnaiiH, k Koxopon npHMeHHeTCH MexoA BpameHHH, 
noBopaHHBaeTCH BOKpyr .aamaHHOM och, npoxo^Hipeii nepea o/my H3 xoneK 

3XOH cjlOp.Mbl, oSbIHHO H6p63 IjeHXp, JICBblH KpaH (xOHKa MHHHMyMa) HJIH 

iipaebiH Kpaii (xoHKa m aKCH My m a) . Hpn BpameHHH ciuiaHHa OMexae.viaH hm 
noBepxHoexB npeo6pa3yexcH b o6ojiohkv xpex MepHoro o6x>eKxa. 

npn cosp,aHHH o6x>eKxa MexoflOM BpameHHH ciuiaHHa moxho aamaBaxu 
BejiHHHHy yxjia, Ha icoxopbiH 6ypex noBepHyxo ceaemie, a xaione hhcjio 
cerMeHxoB, ox Koxoporo 33bhchx raa^KOCXb 6 okoboh noBepxHoexH 
co3p,aBaeMoro oSueuxa. B monojmeHHe k ynpaBJieHHio bcjihhhhoh yrjia 
BpaipeHHH mo >k ho xamKe 3amaBaxB ocb rjioSanbHOH cncxeMBi Koop/j,HHax, 
oxHOCHxejiBHO KoxopoH 3xo BpameHHe 6yn,ex npoHcxomrrb. flexajiBHoexB 
ofi'beK'ra, co3flaBaeMoro Mexo^OM BpameHHH (JiopMbi, 3aBHcnx KaK ox 
mexajibHOCxH HcxoAHoro ciuiaHHa, xaK h ox HacxpoiiKH napaMexpoB 
npopecca BpameHHH. 

XopoiiiHM npHMepoM o6x>eKxa, coapaBaeMoro MexomoM BpameHHH, mo'/Kct 
cjiyacHXb bhhhbih 6oKan. YHHXbiBaH (JiopMy axoro 06'beKxa, exo hcbosmo/Kho 
co3maxB MexomoM BbimaBJiHBaHHH. B xo ace BpeMH cjiopMa axoro ofTbeirra 
npHMO-xaKH eoamaHa m jIH npnMeHeHH 3 Mexoma BpameHHH. Bee, hxo 
xpeSyexcH ox Bac, — sxo nocxpoHXB upoejiHJib opoa nojiOBHHbi 
nonepeaHoro ceaeHHH 6oKajia. Ha pnc. 4.8 noKa 3 aH npHMep npocjiHJiH 
SoKana pjiH BHHa h p e ay j i bx h py K) mu ii o6x>eKx, co 3 p,aHHbiH MexoAOM 
BpameHHH IipOtJOHJIH. 



Phc. 4 . 8 . OopMa-cnnaHH h ofiueKT, ncmyHeHHBiH b pe3yjn>TaTe BpameHHH 3 toh (JiopMBi 




Kate h b cjiynae MeTO/ja BbmaBjiHBaHHH, BpameHHe cmiaHHa o cyme ctb ji h exen 
3a cnex npuMeHeHHH k HeMy m o h (}) h k a'ro p a — Ha cen pa3 3 to m o/m ()> h Kaxop 
Lathe (BpameHHe) — c nocjie/jyiomeit HacxpoiiKOH BejiHHHHbi yrjia noBopoTa, 
HHCJia cerMeHTOB h nojioHceHHH och BpameHHH. Bbi MOJicexe xatcace 3a^a'ib 
ran oSojiohkh reo m exp h nee ko m MoaeJin, Koxopan Syzjex co3,a,aHa nocjie 
npHMeHeHHH m o^hcJ) h Kaxopa: ceTKa c MHoroyrojibHbiMH HHeiiKaMH, ceTKa 
KycKOB Be3be hjih noBepxHOCTb rana NURBS. 

B cjie/iyiom,eM ynpajKHeHHH BaM npe,n;cxoHX b 3 htb panee co3,a,aHHbiH b 3 xoh 
rnaBe npocjmjib nojiOBHHbi ceneHHH KerjiH h eoaaaxb Ha exo 6a3e 
xpexMepHbin o6x>eKx c noMom,bio m oah cj ) h Kaxo p a Lathe (BpameHHe). 

RPATIIF.HttF. nPO«bHJIfl KErjIH 

1. 3arpy3Hxe (Jjanji mf04-01.max, co3^aHHbiH panee b sxoh rjiaBe. (Ecjih bbi 
He 3aKOHHHJiH xo ynpancHeHHe, r^,e cos^aBEuicn sxox npotjmjib, Moacexe 
HatixH roxoBbin c^aiLi c aHEuiorHHHbiM Ha3BaHHeM Ha coi ipoBO>K^aiom,eM 
KHHXy KOMnaKX-flHCKe.) 

2. LU,ejiKHHxe Ha KHonKe Select Object (Bbmejmxb o6x>eKx) h BbmejiHxe 
cruiaHH. 

3. PacKpofixe KOiviaH^Hyio nanejib Modify (UsMeHHXb) h mejiKHHxe Ha 
KHomce Lathe (BpameHHe). Ha pnc. 4.9 noKa3an bha iiojiynaromeHCH b 
pe3yjibxaxe xbkhx ^eitcxBHH KerjiH. 



Phc. 4 . 9 . B Kerjin nenocpe/lcTBeiino nocne iipHMeiiennH MOflH(j>HKaTopaLathe (BpameHHe). 

Kerjia BbirjiHflHT HenpaBHJiBHO, TaK Kan ocb BpameHHH pacnojiarajiact He TaK, KaK 
TpeGyeTCH 



KaK mo/Kho BH^eTb Ha pnc. 4.9, KerjiH nojiyHHJiacb He thkoh, KaK 
ojKH^ajiocb. 3xo npoH3omjio H3-3a HenpaBHJibHoro Bbi6opa xohkh 
pacnojio'/fceHHH och BpameHHH. no yMO jraaHHK) ocb BpameHHH 
npoKJia^biBaeTCH nepea n,eHxp ra6apnxHoro KOHxeiiHepa ciuiaHHa, ho ee 
M05KH0 nOMeCTHTb B OflHOM H3 TpeX MeCT! Ha JICBOM KpaiO CHTiaHHa (b TOHKe 
MHHHMyMa) , b peHxpe hjih Ha npaBOM Kpaio (b xohkc MaKCHMyMa) . B 
flaHHOM cjiynae HaM hcoSxoahmo BbinojiHHXb BpameHHe npocjmjiH oxhoch- 
xejibHO ero jieBOxo Kpan, xo ecxb noMecxHXb ocb b xo h K y mmhh M y m a . 

4. nj,ejiKHHxe Ha KHonne Min (MnHHMyM) b pa3p,ejie Align (BbipaBHHBaHHe) 
CBHXKa Parameters ( [lapajviempui), hxoSbi nepeMecxHXb ocb BpameHHH b 
nojioaceHHe, ofieerieHMBaiomee KoppeKXHoe npaMeHemie m o am c() h K axopa 
BpameHHH. nocjie sxoro kcxjih npHMex npaBHJibHbiH BHfl. 

5. Ha30BHxe o6x>eKx Bowling Pin 1 . 

6. CoxpaHHxe c|)ahji nofl hmchcm mf04-0 la. max c pejibio ^ajibHeiimero 
Hcnojib30BaHHH b cj i eny ro m,e m rjiaBe. 

npn Hcnojib30BaHHH m o/i h cj) HKaxop a Lathe (BpameHHe) nojioHceHHe xohkh, 
nepe.3 Koxopyro npoxo/mx ocb BpameHHH, chjibho BJinnex Ha peay/ibxax. 
npep,ocxaBJiHexcH Bbi6op H3 xpex BapHaHxoB: Min (MnHHMyM), Center 
(Il,eHxp) h Max (MaKCHMyM), npnneM BapnaHx Center (IJeHxp) Bbi6npaexcH no 
yMOJinaHHK). Tomkh Center (IJeHxp) cooxBexcxByex reoMexpHHecKOMy peHxpy 
raSapnxHoro Konxeihrepa (|)opMbi, noABepraeMoir BpameHHio. ToHKa Min 
(MnHHMyM) HBJinexcH KpaHHeir jieBoii xohkoh (J)opMbi, a xohkh Max 
(MaKCHMyM) — KpaHHeir npaBoir xohkoh. BaoRaeoK k Bbi6opy nojiojKeHHH 
och BpameHHH, b pa3p,e;ie Direction (HanpaBJieHHe) cbhxkh Parameters 
( rtapajviempiyi) mojkho BbiSpaxb HanpaBJieHHe axoii och. no y m on h hh h kj 
B bi6npaexcH ocb Y. 

OnepaijHH BpameHHH noMoraex co3,n;aBaxb mhojkccxbo o6x>eKxoB, Koxopbie 
no CBoeir npHpo^e hbhhioxch xejiaMH BpameHHH, xoxh h HMerox cnoacHbie 
iipofJiHJin ceneHHH. BoKajibi pn bhhh, xapejiKH, aacbi npocxoir (jropMbi h 
^ ajKe (])yx6ojibHbie mhhh — box oxjiHHHBie npHMepbi o6x>eKxoB, noflxoflamHx 
pH npHMeHeHHH KOMaHp,bi Lathe (BpameHHe). Bbi, BeponxHO, CMoacexe 
npnpy-viaxb eme Maccy npHMepoB o6x>eKxoB, Koxopbie mojkho co3Aaxb 
MCTOflOM BpameHHH. 

MoAH(J)HKa'rop Lathe (BpameHHe) — oneHb th6khh h npoH3BOp,HxejtbHbiH 
HHexpyMeHx, ho ero npHMeHeHne orpaHHHHBaexcn o6x>eKxaMH, HMeiomHMH 
peHxpajibHyK) CHMMexpmo. Eme o/moh KOMammH, c noMombio Koxopoii 
mojkho npeo6pa30BbiBaxb cnjiaHHbi b xpexMepHbie o6x>eKXbi, hbjihcxch 
KOM apa Bevel (Ckoc). 


Bbi^aBJiHsaHHe cnjiaiiHOB co ckocom 
6okobbix rpaHeH 

BbmaBHHBaHHe cnjiaiiHOB co ckocom 6okobbix rpaHeir oneHb iioxonce Ha 
o6biHHoe BbiflaBJiHBaHHe, paccMOxpeHHoe Bbime. npn BbmaBJiHBaHHH co 
ckocom mojkho 3aflaxb Bbicoxy xejia 3Kcxpy3HH, a xaKHce Macmxa6 cnjiaiiHa- 
ceneHHH Ha jik>6om ypoBHe no Koop/mHaxe Bbip,aBJiH bhh hh . TaK, 
BbmHBJiHBaH c|)opMy, cKaaceM, Ha 3 eaHHHu,bi BrjiySb, bbi HMeexe p,ejio c 
,ZI,ByMH CIIJiaHHaMM, OflHH H3 KOXOpbIX Hrpaex pOJIb HH/KHerO OCHOB3HHH xejia 
3Kcxpy3HH , a apyroir — BepxHero. CospaBan xejio 3Kcxpy3HH co 



ckocom Sokobbix rpaHeii, Bt»i MOJKeTe sapaTb MacniTa 6 Jiiodoro H3 
ocHOBaHHH. TaKHM o6pa30M, ecjia yMeHBniHTB MacniTaS BepxHero 
ocHOBaHHH po 0,9 (90%) ot HcxopHoro pa3Mepa, to 06'beKT nocjie 
Bbi^aBJiHBaHHH 6 ypeT HMeTb CKomeHHBie KBepxy SoKOBBie rpaHH. y foji cKoca 
3aBHCHT OT pa3HHH,bI B pa3MepaX BepxHero H HHJKHerO OCHOBaHHH. 
ripaKTHHecKH bch o 6 jiacTb npHMeHeHHH MO/i,H(|)HKaTopa Bevel (Ckoc) 
orpaHHMeHa paOoTOH c t 6 kctobbimh 06'beKTaMH. OpHaKO c ero noMOiu,bio 
MOJKHO C03paBaTb H TBKHe 06 'beKTbI, KaK Ta6PHHKH hjih MeMopnajibHbie 
pOCKH CO CKOIIieHHbIMH KpOMKOMH , a TaKJKe npOCTbie pemeTKH pjIH 
ynaKOBKH sup. 

ripopecc BbrpaBJtHBaHHH co ckocom SoKOBbix rpaHea npepnojiaraeT 
C03p,aHHe (j)OpMbl, BKJIFOHaiOLU,eH OflHH HJIH HeCKOJIbKO CnjiaHHOB , H 
i iocjiepyiom.ee npiiMeHemie k stoh cjjopMe m op h cji h k a'r o p a Bevel (Ckoc). 
M opn c]i HKaTO p Bevel (Ckoc) no3BOJiHeT ocymecTBJiaTb po Tpex pa 3 PHHHbix 
ypoBHen BbipaajiHBaHHH. Mo'/Kho i ipepCTaBHTb ce 6 e sth ypoBHH KaK Tpn 
pa3Hbix Tejia 3KCTpy3HH, nocTaBJieHHbix opHO Ha ppyroe, hjih KaK Tpn cjioh 
opHoro 06 'beK'ra. fljia Ka/Kporo H3 ypoBHeil mojkho yKa3biBaTb BbicoTy Teaa 
3KCTpy3HH h pa3Mep cnjiaHHa-ocHOBaHHH. Ecjih BepxHee ocHOBamie 
cpejia'i b MeHbiiie HHJKHero, to 06'beKT 6ypeT cyjKaTbca KBepxy. KpoMe toto, 
SoKOBbie noBepxHOCTH mojkho cpejiaTb hjih mockhmh, hjih 
3aKpyrjieHHbiMH. 

Pa3yMeeTCH, ecjiH opHO H3 ocHOBamril cpejiaTb cjinmKOM MajieHbKHM no 
cpaBHeHHio c ppyrHM, to b pe3yjibTaTe BbipaBJiHBaHHH cjiopMbi, HMeronieH 
OTBepcTHH, BHyTpeHHHe h HapyiKHbie SoKOBbie noBepxHOCTH 06 'beKTa MoryT 
nepeceHbCH, hto npnoepeT k oneHb CTpaHHOMy pe3yjibTaTy. K cnacTbio, pjia 
1 ipepoiEpaupeH hh 3 Toro mojkho ycTaHOBHTb fyjiajKOK Keep Lines From 
Crossing (11 pepoTBpamaTb nepeceneHHe jihhhh) b pa 3 pejie Intersections 
(IlepeceHeHHH) CBHTKa Parameters ( FlapaMempbi). LfyHOH npepoTBpameHHH 
nepeceneHHH 6 yper 3aMeppeHHe onepaii,HH BbipaBJiHBaHHH, KOTopaa mojkct 
npH 3TOM 3aHHMaTb HeCKOJIbKO MHHyT. 

B cjiepyiom,eM ynpajKHeHHH BaM npepcTOHT b3htb tckctobbih 06 'beKT, 
c o 3paHHbiii paHee b stoh maae, h npnMeHHTb k HeMy MopmJiHKaTop Bevel 
(Ckoc). 

BbipABJIHBAHHE TEKCTA «MAX BOWLING" CO CKOCOM BOKOBbIX TPAHEH 

1. 3arpy3HTe co3paHHbiii paHee cjiaHJi mf04-02.max. Ecjih bbi He saKOHHHJin 
ynpajKHeHne, b kotopom co3paBajiCH TeKCTOBbin 06'beKT, to MOJKeTe 
3arpy3HTb cjiaiiji c amuiorHHHbiM hmchcm c conpoBOJKpaiom,ero KHHry 
KOMnaKT-pncKa. 

2. LL(ejiKHHTe Ha KHonKe Select Object (BbipejiHTb 06 'beKT) CTaHpapTHOH 
naHejm HHCTpyMeHTOB h BbipejiHTe TeKCTOBbiii 06 'beKT. 

3. m,ejiKHHTe Ha KopemKe KOMaHpHOH naHejin Modify (H 3 MeHHTb). 

4. m,ejiKHHTe Ha KHonKe More (flonoPHHTePbHo), noTOMy hto b hcxophom 
coctohhhh naHejin Modify (H 3 MeHHTb) KHonKa m opmj) HKaro p a Bevel 
(Ckoc) Ha Hen OTcyTCTByeT. IIohbhtch okho pnajiora Modifiers 
(MopHCjlHKaTOpbl) , B KOTOpOM MOJKHO Bbl 6 paTb pOIIOJIHHTejIbHbie 
MOpncJlHKaTOpbl, OTCyTCTByEOIH,He Ha KOMaHpHOH IiaHejIH. 

5. BbipejiHTe CTpoKy m opn cji h K a'rop a Bevel (Ckoc) h m,ejiKHHTe Ha KHonKe 

OK. 

6 . Ha KOMaHpHOH naHejin hohbhtch cbhtkh m opn cji h Kaiopa Bevel (Ckoc). B 
CBHTKe Bevel Values (XaparcmepucmuKu CKoca) ycTaHOBHTe b chcthhkc 
Height (BbicoTa) rpynnbi napaMeTpoB Level 1 (YpoBeHb 1) BejiHHHHy 6. 
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Phc. 4.10. Okho Anajiora Modifiers (MoflH(J)HKaTopbi), b kotopom mojkho BbidpaTb MO,a;H(})HKaTO- 
pbi, OTcyTCTByiomHe Ha KOMaH^HOH naHejiH 


7. Sa/iathe BejiHHMHy napaMeTpa Outline (Komyp) toh JKe rpynnti Level 1 
(YpoBeHb 1) paBHoii -0,3. B pe3yjibTaTe OyzjeT nojiyneH TpexMepHbrii 
TeKCTOBbiii oO beKT, no/roOHbiH H3o6paMceHHOMy Ha pnc. 4.11. 



Phc. 4.11. TeKCTOBbiii oSbeKT nocjie npHMeHemra m oh n c() m K arop a Bevel (Ckoc) c 
uejibio npiuaHHH Haanncn neKaHHoro BH/ja 


8. Ha30BHTe nojiy'-ieHHbiii oSbeKT Alley Text. 

9 . Coxpamrre o 6 beKT-TeKCT b cfiaiijie noa HMeHeMmf 04 - 02 a.max ajih 

Hcnojib 30 BaHHH b ejie^yioi nen rjiaBe. 

MoAHcjDHKaTop Bevel (Ckoc) oneHb yao6eH ,zi,jih cosaaHHH acjxjieKTOB, nofloSHbix pac- 
CMOTpeHHOMy b npe/ibi/iymeM ynpasKHeHHH. C iio.vioiabio stoio h h CT py m e HTa mojkho 
jierKO h npocTO noc rpoH i b iipeaHaaHaMCHHbie ;yiH otJiopMjieHHH cpeH h BBinojiHeHHH 
aHHMaUHH CTpOKH TeKCTa, o6beMHbie CHMBOJIbI KOTOpbIX pa3^ejieHbI no BbICOTe Ha 
HecKOJibKO cjioeB, MMeioujHx paajiHHHbiM ckoc CjoKOBbix rpaHeii. KpoMe Toro. MAX 3.0 
iipeaocxaBJiHeT BaM euje o^hh BapnaHT ^aHHoro m oa m f J ) m KaTop a , Bevel Profile (Ckoc 
no iiporJiHJiio), o6ecnenHBaionj,HH bo3mo3khoctb npHMeHHTb flonojiHHTejibHbiii 
ciuiaHH b KanecTBe TpaeKTopnH, b/tojib Koiopon 6yneT BbinojiHHTbCH ckoc Ookobbix 
rpaHeii iipn BbmaBJiHBaHHH cnjiaHHa-ceneHHH. 9 to no3BOJiHeT c jierKOCTbio CTpoHTb 
Teaa 3KCTpy3HH C KpHBOJIHHeiiHblMH SoKOBbIMH nOBepXHOCTHMH. 





HecMOTpn Ha Bee a° CTOHHCTBa m o/iH ({) h K axopa Bevel (Ckoc), cyipecxByex 
erpe 6ojiee moihjibih Mexoa npeo6pa30BanHH cnjiaHHOB b TpexMepHtie 
o6x>eKXbi. 3xox Mexoa — nocTpoeHHe oSojiohck o6x>eKxoB no onopHbiM 
ceneHHHM, hjih notfimum (lofting), — npHMeHHexcn, BepoHTHO, HanSojiee 
HIHpOKO H3 Bcex MeTO^OB M O/iejlli pOBHH H H , B OC HOBe KOTOpbIX JIC/KaX 
p,By.viepHbie cruiaHHbi. 

IIocTpoeHHe o6ojioHeK o6T»eKTOB Ha ocHose 
cnjiaiiHOB-ceHeHHH 

flaHHbiH Mexoa HBJiaeTCH nocjiep,HHM H3 paccMaxpnBaeMbix cnoco6oB 
npeo6pa30BanHH cruiaHHOB b xpexMepHbie o6x>eKXbi. Ftpopecc nocxpoeHHH 
o6ojioneK o6x>eKxoB Ha ocHOBe cnjiaiiHOB-cexeHHH oneHb HanoMHHaex 
npopecc Bbi^aBJiHBaHHH cruiaHHOB, ho raeex xpn KiiioaeBbix oxjihhhh: 

B B XO BpeMH KaK BbIp,aBJIHBaHHe IipOH3BOp,HXCH no npHMOJIHHeHHOH 
xpaeKxopHH Ha 3ap,aHHjxo Bbicoxy, npn nocJixHHre iionepeHHbie cenemiH 
paccxaBJiHioxcH Bp,ojib npoH3BOJibHOxo nyxn, o 6 o 3 h a h ae m o ro cruiaiiHOM; 

«k no Mepe paccxaHOBKH koiihh c|)opMbi-cexeHHH Baojib cruiaHHa-nyxH ohh 
M oxyx 6bixb a e ( |) o p \i h p o b a h b i c noMorpbio oaHoro hjih HecKOJibKHx 
cpep,cxB x e (j) o p m auii h , no/mepiKHBaeMbix nporpaMMOH MAX: 

1 Hap aay c BOSMO/KHOCxbio ynpaBJiHXb npopeccoM paccxaHOBKH (JiopM 
nonepeHHbix ceneHHH Baojib cnjtaHHa-nyxH mojkho 3aaaBaxb (JiopMy 
npodojibHovc ceneHHH co3aaHHoro xpexMepHoro xejia. 

06o3HaxeHHbie xpn bo3mojkhocxh iipeBpaujaiox jiocJixHHr b HCKJiiOHHxejibHO 
Mom,HbiH Mexoa co3aaHHH xpexMepHbix 06'beKxoB, xoxh h aejiaiox exo 
aOBOJIbHO CJIO/KHbIM J\JIR OCBOeHHH. 

ripHMepoM o6x.eKxa, cjiopMy Koxoporo mohcho c ycnexoM BOcnpoH3BecxH 
MexoaoM nocxpoeHHH oSojiohkh no onopHbiM rioiiepeHHbiM ceneHHHM, 
cjiyiKHx OaHaH. B caMOM aeae, Beab (JiopMy 6aHaHa Hejib3H CMoaejiHpoBaxb 
hh MexoaoM BbiaaBJiHBanHH, hh MexoaoM BpaipeHHH cnjtaiiHa HJIH 
BbiaaBJIHBaHHH CO CKOCOM SoKOBbIX rpaHCH. OaHaKO MexoaoM JIO(|)XHHra 
xaKoii 06'beKx co3aaxb aOBOJIbHO npocxo. Mhophc apyrne o6x>eKXbi, xanne 
KaK xe;ie(|)OHHbie npoBoaa hjih xpySKH, xanace Moryx 6bixb co3aanbi 
MexoaoM nocJixHHra. aace KerjiH, Koxopyio mki cxponjiH MexoaoM BpaipeHHH 
npo(})HJiH, MO'/Kex 6bixb c JtexKocxbio c m oae j 1 h p o b a h a KaK xejio, obonoHKa 
Koxoporo oimpaexcH Ha iionepeHHbie ceneHHH nepeMeHHoro aiiaMexpa. 
fljiH HcnojiB30BaHHH Mexoaa jiocJixnHra CHanajia Heo6xoaHMO nocxponxb 
(JiopMy rioiiepeHHoro ceneHHH o6x>eKxa, a 3axeM Bxopyio (JiopMy — nyxb, 
Baojib Koxoporo 6yayx paccxaBJieHbi sxh iionepeHHbie cenemiH. nocjie axoro 
HeoSxoaHMO BbiaeHHXb jiioSyio H3 aByx Ha3BanHbix (JiopM h nepeiixH Ha 
KOMaHaHyio naHejib Create (Co3aaxb). 06bihho yaobHee 6biBaex Bbiaejraxb 
cJiopMy-ceneHHe, nocKOJibKy p e sy j 1 bxn py ki u; h ii o6x.eKx co3aaexcn Ha Mecxe 
nepBoro H3 o6x>eKxoB, HCiiojib3yeMbix a jIH peajiM3au,HH Mexoaa. BapnaHx 
Loft Object (ObneKx Ha ocHOBe cenemiH) bbi Hanaexe b pacKpbi BaioipeMCH 
cnncKe pa3HOBHaHOCxeii oOhcktob KaxeropnH Geometry (reoMexpHH). 
Bbi6op axoro BapnaHxa Beaex k noHBJieHHio cbhxkob napaMexpoB onepau,HH 
jiocjn HHi a. Ha pnc. 4. 12 noKa3aHa bch cobokjxihocxb axiix cbhxkob. 
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Phc. 4.12. Cbhtkh KOMaH^bi Loft Object (OSteKT Ha ochobc ceaemiH), c noMOin,bio 

KOTOpbIX MOSKHO Bbl6paTb fJlOpMbl CeHCHHH H nyTH, COCTaBJIHK>IH,He 
ocHOBy TpexMepHoro oSbeKTa 


no yMOJinaHHio, nocjie Toro KaK odbeKx, ocHOBaHHbiH Ha ceneHHax, 6ya,eT 
nocTpoeH, ero oSojionKa He h 3 o 6 p amaeTCH b OKHax npoeKipiH, b kotopbix 
y CTaHOBJieH peacHM KapicacHoro OTobpaaceHHH, a noKa3biBaeTCH tojibko b 
Tex OKHax, rae A e iicTByeT TOHHpoBaHHbiH peacnM. Hto6bi H3MeHHTB sto, 
pa3BepHHTe cbhtok Skin Parameters (llapajviempbi oGojiohku) h ycTaHOBHTe 
(j)jia>KOK Skin (OSojionKa) b pa3,a,ejie Display (OToSpaiKeHHe). Bojibhihhctbo 
Apyrnx napaMeTpoB, pacnojioHteHHbix b CBHTKax KOMan^HOH nanejiH, 
HMeiOT OTHomeHHe k ynpaBJieHHio crjiaacHBaHneM oSojiohkh co3,ztaBaeMoro 
ob'beKxa h HacTpoiiKe chctcmh npoeKu,HOHHbix KOopAHHaT. 


Bo MHornx CHxyauHHx npn cos^aHHH o6x>eKTa Ha ochobc onopHbix cexeHHH 
y Bac byAex B03HHKaTb h e o 6x oah m o c t b tcm hjih hhbim o6pa30M 
Ae(J) o p m h p o b a'r b sth ceneHHH, htoSbi npH^aTb pe3yjibTHpyiOHi,eMy ofrbeKxy 
HytKHyio c|)opMy. Hto6bi BbiirojiHHXb AefyopMapHio, nepeH/tHTe Ha 
KOMan/tHyio naHejib Modify (H3MeHHTb) npn BbmejieHHOM o6x>eKTe, 
ocHOBaHHOM Ha ce i ieHHHx. Bbi yBH^HTe Ha 3toh naHejin cxaH^apTHbre 
cbhtkh napaMeTpoB jiofyxHHra, a b HHtKHeii hbcth nanejiH Haii^exe cbhtok 
Deformations (RecpopMaupu ). 
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Phc. 4.13. Cbhtok Deformations (/jecJjopMaaHH), c noMombio KOToporo mojkho BbinojiHHTb pa3- 
jiHHHbie fle(J)opMaL(HH onopHbix cexeHHH 




K 06 'beKTa.M, OCHOBaHHbIM Ha CeneHHHX, MOJKHO npHMCHHTb IIHTb pa3HbIX 
TffllOB Ae(j)OpMaU,MH. KajKpblH H3 HHX MOJKHO aKTHBH3HpOBaTb HJIH 
OTMeHHTb ipejiHKOM Ha KHonKe c H3o6pajKeHHeM jiaMiiOHKH cnpaBa ot 
KH onKH c Ha3B3HHeM pecJiopMa u,hh. flonycKaeTCH o ah o b p e m e h h o e 
npHMeHeHHe jno 6 oro HHCJia TunoB pecJjopMaiiHH. B npHBepeHHOM hhjkc 
cnncKe nepeHHCJteHbi Bee THnbi pec|iopMaii,HH h flaHO KpaTKoe noHCHeHHe 
KaJKpOTO H3 HHX. 

• Scale (MacniTa 6 ). HaMCHHex MacniTaS cenemiH b 3 aBHCHMOCTH ot 

Koop^HHaTbi jihhhh nyTH. 3 tot ran pecJiopMapHH npHMeHHeTGH name 
Bcex ocTajibHbix. 

b Twist (CnpyTKa). 3 aKpyHHBaeT o 6 ojionKy 06'beKTa Bpojib och, pojib KOTopon 
HxpaeT jihhhh nyTH. C noMonjbio pec|)op.MapHH sxoro rana JierKO 
coapaBaTb Mopejm Ta khx ofrbeKTOB, KaK BopoTa, cpejiaHHbie H3 KpyneHbix 
MeTajuiHHecKHx nojioc. 

• Teeter (Kanea). ripn npHMeHeHHH oSbibhoh pecJiopMapHH (j) o p m b 1 - e e h e h h a 

Bcerpa ocTaiOTCH nepneHpHKyjiHpHbiMH jihhhh nyTH. tlpn 
HCn0JIb30BaHHH 3TOH p,ecj)Op Mail,HH MOJKHO 3aCTaBHTb (j) OpMbl-CeneHHH 
paci iojiojKHTbCH nop, nepeMeHHbiM yr jiom k jihhhh nyTH, khk 6 bi pacKanaB 
hx, Hi o cjierKa CKa3biBaeTCH Ha oSojiOHice 06'beKTa. 
h Bevel (Ckoc). no3BOJiHeT peajiH30BaTb ckoc 6 okobbix rpaHeii o 6 ojiohkh, 
(J)OpMHpyeMOH 3a cxiex «BbipaBJIHBaHHH» (j) O ] I M bl - C e H e H M H BpOJIb JIHHHH 
nyTH. 3to i 1 oxo ace Ha peijiopMapHio Macuii afia, ho npe3MepHO ycHJieHHyio 
h c ipypOM noppa romyiocH ynpaBJieHHio. 

• Fit (rioproHKa). 3tot ran pe(j)opMau,MH Han6ojiee cjiojkch b 
Hcnojib 30 BanHH. JXjik ero npHMeHeHHH Tpe6yeTCH Hiviexb pBa 
ponojiHHTejibHbix cnjiaiiHa, nsoOparaaio iu,hx npopojibHbie npoeKUMH 
06'beKTa npn B 3 rjinpe Ha Hero CBepxy h c6oicy. B npopecce nocTpoeHHH 
06'beKTa no onopHbiM nonepeHHbiM ceieHiiHM nporpaM Ma 6ypeT 
CTpeMHTbCH i ipHpaxb o6ojiOHKe aToro 06'beKTa (JiopMy, cooTBeTCTByio myio 
cnjiaiiHaM npopojibHbix npoeKUMH. FIpnMepoM npHMeHeHHH paHHoii 
pecj)opMau,HH MO/Kex cjiyjKHTb npopecc co 3 paHHH Mopejin TejiecJ)OHHOH 
Tpy6KH. 

/],e(|)opMaij,HH npHMeHHiOTCH c iiOMOLUbio pnarpaMM. /jHarpaMMa 
pecjiopMaii,HH npep CTaBJineT co 6 oii rpacjiHK H3MeHeHHH pe c ji o p m n py e m o r o 
napaMeTpa 06 'beKTa Bpojib jihhhh i iyra h no3BOJiHeT onpepejiHTb 
KOJiHHecTBeHHbie 3HaieHHH H3MeHeHHH 3Toro napaMeTpa b jiio 6 oh tohkc 
nyTH. Ha pnc. 4.14 noKa3aHa pnarpaMMa pecjiopMapHH MacmTa 6 a h ee 
COCTaBHbie HaCTH. 

T opH30HTajibHaH ocb pHarpaMMbi pec|)opMau,HH npepCTaBJiHex 

OTHOCHTejIbHyiO KOOp pHHaiy BpOJIb JIHHHH nyTH. BepTHKa/IbHaH OCb 
OTo 6 paHcaeT CTeneHb pecjiopMapHH. Pa3Meuj,aH Ha kphboh pecjiojJMapHH 
ponojiHHTejibHbie ynpaBJinioiiiHe TOHKH-BepniH hbi h nepeMeipaa hx, mojkho 
tohho HacTpoHTb Tpe 6 yeMyio BejiHiHHy pecjiopMapHH b jiio 6 oh TOHKe jihhhh 
nyTH. KpHBaH pe(J)opMau,HH npepcTaBjineT co 6 oii ciuiaHH, a no TOMy Ha Hen 
mojkho pa3Mem,aTb KaK yrjiOBbie BepixiHHbi, TaK h BepuiHHbi Be3be c 
KaCaTejIbHbIMH BeKTOpaMH, n03B0JIHI0mHMH ynpaBJIHTb (JlOpMOH KpHBOH. C 
noMombio paccMaTpHBaeMoro OKHa pnaxora mojkho oxpejibHO HacTpaHBaTb 
KpnBbie pec|)opMa pnn no ochm X hjih Y, jih 6 o no o 6 eHM ochm cpa 3 y. 

B cjiepyiomeM ynpajKHeHHH BaM 6 ypeT noKa3aHO, KaK co3paTb Mopejib 
6 aHana no onopHbiM nonepeHHbiM ceneHHHM. 




Phc. 4.14. Okho flHanora Scale Deformation (fle(J)opMaLi,HH MacmTafia), c noMomtio KOToporo 
mojkho HacTpoHTb MaenrraS ceneHHH b KajKfloii TOHKe jihhhh nyra 


C03AAHHEMOAEJIH EAHAHA nO OnOPHbIM CEHEHHHM 

1. 3arpy3HTe dpaPm MF04-03.MAX c coi ipoBOHi/tapoLuero KHHry KOMnanx- 
/fHCKa. 3xox cjjaHJi coAepacnx £Be njiocKHe (jtop.vrbi: mecxHyrojibHHK, 
HMHTHpyioiiiHH nonepenHoe ceneHMe banana, h ciuiaHH, 
BOCIipOH3BOa,HLU,HH erO npOfl,OJIBHyiO KpMBM3Hy. 

2. HJ,ejiKHHTe Ha KHonKe Geometry (r eoMeTpHH) KOMaH^Hoir naHejin Create 
(CosaaTb). 

3. UJ,ejiKHHTe Ha KHomce Select Object (BbmejiHXb obbeKx) h Bbmejmxe 
obxeKx LineOl. 

4. Bbibepnxe b pacKpbiBaiom,eMCH ciiHCKe kombh^hoh naHejin Bapnanx Loft 
Object (Obx>eKx Ha ochobc eeneHHh). 

5. LU,ejiKHHTe Ha KHonKe Loft (Co3/taxb no ceneHHHM), htoSbi nojiyHHXb 
Aocxyn k KOMaHflaM nocTpoeHHH obbeKxob no onopHbiM ceneHHHM. 

6. LU,ejiKHHxe b CBHXKe Creation Method (Memod co3damm) KOMaH^HOH 
naHejin Ha KHonKe Get Shape (B3hxb c|)opMy), a 3axeM Bbi^ejinxe 
inecxHyrojibHHK b jho6om OKHe npoeKUHH. B OKHe npoeKpHH Perspective 
(riepcneKXHBa) cpa3y ace noHBHxca H3o6paateHHe obx>eKxa, ocHOBaHHoro 
Ha ceneHHHx, KaK noKa3aHO Ha pnc. 4. 15. 

Llepe/t xeM KaK npoflOJiJKHXb, bbi ^ojHKHbi oxMexnxb, hxo obojiOHKa 
o6x>eKxa, ocHOBaHHoro Ha ceneHHHx, byqex hohbjihxbch xojibko b OKHax 
npoeKpHH c xoHHpoBanHbiM pejKHMOM oxoSpajKeHHH, noKa He byqex 
ycxaHOBJieH cfyiamoK Skin (ObojiOHKa) b pa3/teJie Display (OxobpaafeHHe) 
CBHXKa Skin Parameters (FtapoMempbi oGojiohku). KpoMe xoro, nocKOJibKy 
ob'beKx eipe He cjinmKOM noxoat Ha baHaH, BaM npe.zyiaraexcH KpaxKO 
03HaK0MHXbCH C HHCXpyMeHXaMH pe^aKXHpOBaHHH Ob'beK'IOB, OCHO- 
BaHHbix Ha ceneHHHx, Koxopbie byayx noApobHO p ac: c m axp n b ax be h b 
rjiaBe 6 . 

7. He oxMeHHH Bbi^ejieHHa ob beKxa-baHaHa, nepeH^nxe Ha KOMaH^Hyio 
naHejib Modify (H3MeHHXb). 

8. npoKpyxHxe objiacxb cbhxkob BBepx, nxobbi nojiyHHXb /tocxyn k CBHXKy 
Deformations (JdecpopMauuu). C noMOipbio axoro cbhxko mohcho 
npHMeHHXb ^efyopMa- 




u,hh pjih 3aBepmeHHH pafioxbi Ha^ Mopenbio 6aHaHa. IIJ,ejiKHHTe Ha KHomce 
Scale (MaciHTa6). PIohbhtch okho pnajiora Scale Deformation 
(/lecjxjpMauHH MacmTa6a). 



Phc. 4. 15. 06'[>eicT-f)anaH b OKHe npoemjHH Perspective (PlepcneKTHBa) 

9. UJ,ejiKHHTe Ha KHomte HHCTpyMeHTa Insert Comer Point (BcTaBHTb 

yrjioeyio ToaKy) h ypepacn Bathe KHonKy Mbimn, noKa He pacKpoeTCH 
nanejib axoro HHCTpyMeHTa c ponojiH men bHbi m h KHomcaMH. Bbi6epHTe 
HH5KHIOK) H3 KHOnOK pOI IOJI HMTejIbHOH IiaHejIM 3TO KHOnKa 

HHCTpyMeHTa Insert Bezier Point (BcTaBHTb 'to any Be3be). 

10. UJ,ejiKHHTe Ha KpacHon kphboh pecjiopManHH b ToaKax c KooppimaTaMH 
20, 70 h 90% no ropH30HTajibHOH och, aToSbi coapaTb Tpn HOBbie 
BepmHHbi. 

1 1 . UJ,ejiKHHTe Ha KHonKe Move Control Point (PlepeMecTHTb ynpaBJiHiomyro 
ToaKy) naHejiH HHCTpyMeHTOB OKHa pnarpaMMbi pecj)opMau,nn. 

12. UJ,ejIKHHTe Ha TOaKe KPHBOH C r0pH30HTajIBH0H KOOppHHaTOH 0 H 
nepeTam,HTe ee bhh3 po 3HaaeHHH 20% no BepxnKa/ibHOH och. 

13. PlepeMecTHTe ToaKy c ropH30HTajibHOH KooppMHaTOH 20 bhh3 po 
OTMeTKH 90% no BepraKajibHon och. 

14. PlepeMecTHTe ToaKy c ropH3 onrajiBHOH KOoppHHaTOH 70 bhh3 po 
OTMeTKH 90% no BepraKajibHon och. 

15. PlepeMecTHTe ToaKy c ropH30HxajibHon KooppnHaTon 90 bhh3 po 
OTMeTKH 30% no BepraKajibHOH och. 

16. PlepeMecTHTe ToaKy c ropH30HTaxbHOH ko o pp n h aro it 100 bhh3 po 
OTMeTKH 25% no BepraKajibHon och. y Bac porracHa nojiyaHTbca Kpnoaa 
pecjiopMaunn, nopoS Han toh, hto noKa3aHa Ha pnc. 4.16. Pla pnc. 4.17 
H3o6pajKeH nojiyHHBiHHHCH b HTore o6beKT-6aHaH. 

17. PIa30BHTe 06'beKT Banana. 

18. CoxpaHHTe c|ianji nop hmchcm mf04-03a.max pjin Hcnojib30BaHHH b 
nocjiepyiom,Hx maBax. 





*• Scale UeloimalionfX) 



Phc. 4.16. KpmsaH /lecjiopMaunH Macnixafia mo/(cjih (aaiiaira nocjie KoppeKTHpoBKH. OGpaTHTe 
BHHMaHHe Ha to, hto KpHBafl OHeHb HanoMHHaeT npo(J)HJiB npo/jojiBHoro ceneHHH 
HacTOHmero (aaiiana 


y 



Phc. 4. 17. Pe3yjibTHpyK>iii,HH bh a Mo^ejiH 6aHaHa nocjie npiiMeHeHHH fle<J)opMaH,HH Maciirra6a 

TaKHM o6pa30M, co3,n;aHHe cruiaHHOB h npeo6pa30BaHHe hx b TpexMepHBie 
06 'BeKTBi npeacTaBjraeT co 6 ofi oneHb npo,ziyKXHBHbiH h hhtyhthbho 
noHHTHbiH MeiOA MO^ejiHpoBaHHH. nocjie Toro KaK co3^,aHbi AByMepHbie 
cjlOpMbl, COCTOHLUHe H3 Op,HOTO HJIH HeCKOJIbKHX CIIJiaHHOB, HX MO'/KHO 
npeo6pa30BaTb b TpexMepHBie o6x>eKXbi MexoaaiviM npocToro BbmaBjiHBaHHH 
HJIH BbIp,aBJIHBaHHH CO CKOCOM SoKOBbIX rpaHCH, BpaLU,eHHH MJIM JIO(|)XHHra. 
riocKOJibKy MHorae H3 sthx onepapHH peajiH30BaHbi KaK Mop,H(j)HKa-Topbi, 
mojkho OTKoppeKTHpoBaTb napaMeTpbi i lojiy HarouiHxcH b pe3yjibxaxe 
Mop,ejiHpoBaHHH o6'beKTOB Ha jiioSom 3Tane paSoxbi c hhmh. 

CruiaHHbi h MO/iejinpoBaHHe Ha hx ochobc npeACTaBJiaiox co6oh op,Hy H3 
OCHOBHbIX (J)OpM MO^ejIHpOBaHHH, HMeiOLU,HXCH B MAX. Cjie^yiomHH 
ypoBeHb MO/iejiHpoBaHHH o6x>ckxob aocxHraexca npn Hcnojib30BaHHH 
XpeXMepHbIX npHMHXHBOB . 






Pa6oTa c TpexMepHbiMH 
IIpHMHTHBaMH 

TpexMepHbie npHMHXHBbi cocTaBJiniOT ocHOBy mhoiux nporpaMMHbix 
naKeTOB KOMnbioxepHOH rpacJiuKH h odecnemmaiox bo3mojkhoctb ecxipaHMH 
pa3HOo6pa3Hbix od'beKxoB npocxoit (|)opivibi. Bo MHomx cjiynanx /yin 
4>OpMHpOBaHHH HV/KHOH MOpejIH TpexMepHbie npHMHXHBbi IipHXOpMXCH 

06 'beAHHHTb hjih moahcJ) h UH po Ba'ib . MAX 3.0 iipe/iocxaBJiHeT BaM p,Ba 
Hadopa npHMHXHBOB : cxaHpapxHbie (Standard Primitives) n yjiynmeHHbie 
(Extended Primitives). K micny cxaHpapxHbix iiphmhxhbob oxhochxch Box 
(napajuiejienHnep;) , Sphere (Cc|iepa), Geosphere (reoccjiepa), Cone (KoHyc), 
Cylinder (L(hjihhp;p), Tube (Tpy 6 a), Torus (Top), Pyramid (rinpaMH^a), Teapot 
(haHHMK) n Prism (P[pH3Ma). YjiyHmeHHbiMH Ha3biBaioxcH npnMnxnBbi 
Hedra (MHororpaHHHK), Torus Knot (TopoupojrbHbih y 3 eji). Chamfer Box 
(napaj'iJiejienmie/i c ((lacKon), Chamfer Cylinder (L(hjihhp;p c c|)acKou), Oil 
Tank (U,ncxepHa), Capsule (Kancyjia), Spindle (BepexeHo), L Extrusion (Tejio 
L- 3 Kcxpy 3 nn), C Extrusion (Tejio C- 3 Kcxpy 3 nn) n Gengon (Ododm,eHHbiH 
MHoroyxojibHHK) . Kan yace roBopnjiocb, padoxan c npnMHXHBaMH, bbi iiohxm 
Bcerpa dypexe npnderaxb k hx npeodpa30BanHio hjih MopMcJiMKauMM p,jra 
co3^,aHHH HyacHbix odbeKxoB. HanpHMep, mojkho cm ope ji h po b a'r b cxeHbi 
3/i,aHHfl HadopoM /j,jiHHHbix h BbicoKHx i iapajme ji e 1 1 h nepo b Majioii xojnpHHbi. 
Co3paBan ponojiHHxejibHbie npHMoyxojibHbie djioKH MeHbmero pa3Mepa h 
BbIHHXaH HX H3 djIOKOB CXeH, MO'/KHO CCXlpaXb npOeMbl pjIH okoh h flBepeil. 
CaMH no cede npnMHXHBbi Hcnojib3yioxcH poBOJibHO pepKO. 

B cjiepyromeM ynpaacHCHHu BaM npepcxonx BOcnojib30BaxbCH 
npnMHXHBaMH p,jih co3^aHHH Mopejin npocxoro Ha b H p, cxyjia, Koxopbiit 
npHropnxcH b cue He KerejibdaHa. 

C03flAHHE MOpEJIH CTYJIA 

1 . HauHHxe b nporpaMMe MAX HOByio cpeiiy. Ha k o m a h a , h o it naHejiu Create 
(Co3paxb) m,ejiKHHxe Ha KHonKe Box (l lapajuieiienuriea) • 

2. IlJ,ejiKHHxe b xouKe (0; 0) oma npoeKu,HH Top (Bap CBepxy), nepexam,Hxe 
Kypcop npnMepHO po xohkh (10; 10) h oxnycxHxe KHonKy Mbimn. 
nepeMecxHxe Kypcop b okhc npoeKprai BBepx, uxodbi napajuiejienHnep 
npHodpeji HeKoxopyio Bbicoxy, h m,ejiKHHxe KHonKoii Mbimn. 

3. npn b bip,e ji e h h o m od'beKxe-napajuiejienHnepe nepeitpHxe Ha k 0 m a h p h y 1 0 
naHejib Create (Coapaxb) h ycxanoBHxe b cuexHMKax Length (fljiHHa) h 
W idth (LQHpHHa) BejnmHHy 1 , a b cuexHMKe Height (Bbicoxa) — BejiHHHHy 
18. Ha30BHxe odueKx Chair Leg"! — axo dypex HOJKKa cxyjia. 

4. LU,ejiKHHxe Ha KHonKe Region Zoom (Macmxad odjiacxn) h yBejumbxe 
Macmxad odjiacxn, OKpyjKaromeit od'beKx-iiapajuiejieiiHiiep. Coapaitxe 
em,e xpn od'beKxa xaKoro ace pa3Mepa, ho pa3Mem,eHHbie b yrjiax 
KBappaxa Ha ypajieHHH npnMepHO 18 akihmob ppyr ox ppyra. Ha30Bnxe 
3 xh od'beKXbr Chair Leg2, Chair Leg3 h Chair Leg4. 

5. CHOBa m,ejiKHHxe Ha KHonKe Box (napajuiejieiiHiiep). Cospaitxe oObckx 
KBappaxHoit cjiopMbi, hcckojibko npeBbimaiomHH no pa3MepaM xox 
KBappax, no yraaM ko- 



Toporo paccTaBJiercbi hojkkh CTyjia, iipM/jaa eMy tojiluhhv npHMepHO b 1 jiiomm 
Ha30BHTe o 6 iieKTChair Seat — 3to 6yo,eT CHflem>e CTyjia. 

6 . mejiKHHTe Ha KHonKeZoom Extents All (CpeHa pejiHKOM bo Bcex OKHax). Bbidepme 
HHCTpyMeHT Select and Move (BbmejiHTb h nepeMecTHTb). B OKHe iipoeKUHH Front 
(Bn# cnepe,a,H) mejiKHHTe Ha tojibko hto coa^aHHOM iuiockom 06 'beKTe k b a / ip ax h o ii 
cjjopMBi h nepeMecTHTe ero BBepx TaK, htoSbi oh pacnojiosKHJiCH noBepx hoskck 
CTyjia. Ha pnc. 4.18 noKa3aHO, KaK jjoji/KHa BbinumeTb MOjjejib crryjia Ha flamibiH 
MOMeHT. 



Phc. 4 . 18 . Hponecc co:spaiiMH ciyjia /loiiieji npHMepHO po cepepHiibi 

7. Ha KOMaHflHOH naHejiH Create (Co.'yiarb) BbiOepnre KHonKy Cylinder (U,HJiHH,ap). 
C03flaHTe IIieCTb UHJIHHflpHHeCKHX odteKTOB BflOJIb aa^Heti KpOMKH CHfleHbH CTy- 
jia, Ka 3 K,a,biH pa^nycoM no 0,5 ejiMHMijbi h bbicotoh no 18 ejjHHHu. Ha30BHTe 
o0T.eKTBi HMeHaMH Chair Backi, Chair Back2 h t. 4 ., 40 Chair Back 6 — sto 6 ynyT 
CTOHKH CnHHKH CTyjia. 

8 . CHOBa BBiSepHTe HHCTpyMeHT Select and Move (Bbmejnrrb h nepeMecTHTb) h ne- 
peMecTHTe b OKHe npoeKH,HH Front (Bmji cnepejm) KasK^biii H3 pHJiHHflpHnecKHX 
06 'beKTOB TaK, M i oObi oh Kacanca cn^eHbH CTyjia CBepxy. 

9. Bhobb mejiKHHTe Ha KHonKe Box (napajuiejieiiHiieji) h eo.'viaMTe b OKHe iipoeKUHH 
Top (BHfl CBepxy) 1 ipo,a;o Jiro b a tbi m npHMoyrojibHbiH fipycoK, KOTopbin HaKpbiBaji 
6bl TOpn,bI UMJIMHJipiIHeCKMX CTOeK CnHHKH CTyjia, IipHJiaB eMy BbICOTy B 1 eflHHH- 

ny. Ha30BHTe o 6 t.ckt Chair Back7. 

10. BbiSepHTe HHCTpyMeHT Select and Move (BbwejiHTb h nepeMecTHTb) h 
nepeMecTHTe nocjieflHHH coajiaHHbiH o 6 T>eKT b OKHe npoeKu,HH Front (Bh# 
cnepejiH) TaK, htoSbi oh paci iojioskhjich noBepx CToeK ciihhkh . Ha pnc. 4.19 
noKa3aH HToroBbin bmji MOAenH CTyjia. 

1 1 . BbmejiHTe Bee oS'beKTbi, cocTaBJiHiomne cTyji, h BbiSepHTe KOMaH^y mchio 
G roup > Group (rpynna >• CrpymmpoBaTb). Ha30BHTe rpynny Alley Chair. 9tot 
CT yji npHroflHTCH HaM b pafkrre Haji cuchoh KerejibSana. 

12. CoxpaHHTe cjjaHJi iioji h \ i e h e m mf04-04.max p,jm iiocjiejiy<oinero 

HCnOJIb30BaHHH. 




Phc. 4.19. CTyji, CKOHCTpyHpoBaHHMH iiojihoctbio H3 TpexMepHBix npHMHTHBOB. Xoth ero (J)OpMa 
h npocTa, ee mojkho yjiyHiiiHTB 3a cneT AajibHeiiiiiHX KoppeKTHpoBOK h /joSaBJieHHH 
fleTajien 

reHepau,HH 6ojibineH hrcth o 6 t> e kto b - 1 1 p h m ht h b o b MAX — i ipocTon h 
OHeBHAHBIH npopecc. 06'beAHHHH no HeCKOJIbKO npHMHTHBOB, MOJKHO JierKO 
n 6biCTpo cosAaeaTb oSbeKTbi 6ojiee cjiojkhoh ko h crrpy ki/hh . B maBe 5, 
«Ba30Bbie Mei OAbi H3MeHeHna o6'beKTOB», bbi y3HaeTe, KaK mohcho H3MeHHTb 
cJ)opMy npHMHTHBOB, hto erpe 6ojibme pacninpHT ccjiepy hx npHMeHeHHa. A 
noKa nocTapaHTecb h3hth BpeMH h nocTpoirre xoth 6bi no op,HOMy 
3K3eMIIj'IHpy Ka/Kaoro npHMHTHBa, HT06bI 1 1 po ay BOTB O B aT b OCo6eHHOCTH HX 
C03,fl,aHHH. 


PaSoTa C COCTaBHBIMH 06'beKTaMH 


CocTaBHbie 06'beKTbi (compound objects) — sto Tejia, cocTaBJieHHbie H 3 Asyx 
hjih 6ojiee npocTbix o6T>eKTOB (KaK npaBHJio, o6'beKTOB-i iphmhthbob) . 
Co 3 ^,aHHe cocTaBHbix odneKTOB npeACTaBJiaeT co6oh i i po Ay kth b h bi it mctoa 
MO^ ejIHpOBaHHH MHOTHX peajIBHBIX IipeaMeTOB, TBKHX KaK MOpCKHe MHHbl, 
CTeHbi c npoeMaMH /pm aoepeii h okoh, a TaKJKe cjiaH thcth necKHX Ten, 
nepeTeKaiomnx H3 oahoh cJiop.Mbi b ^pyryio KaK hch^koctb. MAX 
1 1 p e ao c'raB ji h ea bosmohchoctb Hcnojib 30 BaTb mecTb thiiob cocTaBHbix 
o6b>eKTOB, KaJKAblH H3 KOTOpbIX OnHCbIBaeTCH HHJKe. 

• Morph (MopcjiHHroBbie). 06'beKTbi aaHHoro rana no3BOJiHiOT BbinojiHHTb 

aHHMapHio njiaBHoro npeo6pa30BaHHH oahoto Tejia b apyroe. 3 tot ran 
o6T>eKTOB 6yp,e'r paccMaTpnBaTbCH b maBe 15. 

• Boolean (ByjieBCKne). 06'beKTbi stoto mna no3BOJimoT o6 be/iHHHTb flBa 

hjih HecKOJibKO TpexMepHbix Teji /pm nojiynemm oahoto hoboto. 
IlpHMeHHiOTCH //jih co3/;aHHH OTBepcTHH hjih npoeMOB b o6'beMHbix Tejiax 
HJIH //JIH COeflHHeHHH HeCKOJIbKHX o6'beKTOB B OflHH. O'l OT THn COCTaBHbIX 
o6T>eKTOB BejtHKOJienHO iioaxoamt A J ’ IH apxHTeKTypHoro MOAejiHpoBaHHH 
hjih jho6bix APyrux 3aA,an, b KOTopbix Tpe6yeTCH BbinecTb (HCKjnoHHTb) 
06'beM, 3aHHMaeMbiH oahhm tcjiom, h3 Apyroro. 



• Scatter (Pacnpe,n,ejieHHbie). 06'beiixbi axoro xhii a npe,a,cxaBJiHiox co6oh 
peayjibxax pacnpe^ejieHHH jiyfijiMieaxoB o^Horo xpexMepHoro xejia no 
noBepxHoexn p,pyroro. Moryx Hcnojib30BaxbCH pa hmhxbumm cxeSneH 
xpaBbi, HMOH6K Ha noBepxHoexH MHna /pin rojibijia HJirr p,epeBbeB Ha 
MOp,ejiH jraHpmacJi'ra. 

h Conform (CooxBexcxByioni,He). /faHHbin xhii o6x>eKxoB no3BOJiHex 3acxaBHXb 
oflHO xpexMepHoe xejio npnHHXb c|iopMy ppyroro. 3xo oxjihhho no^xop,Hx 
fljiH co3/iaHHH xaKHx 3(jx|)eKxoB, KaK iuiaBJieHHe, xaaHHe hjih pacxeKaHne. 

• Connect (Coep,HHHK)m,HecH). 3xox xhii o 6 x>eKxoB no3BOJiHex coe^HHHXb 
Meacpy co 6 oh oxBepcxHH b p,ayx hcxo^hbix xenax CBoeo6pa3HbiM xyHHejieM. 
4xo6bi 3xo cpaSoxaxo, b hcxo^hbix o 6 x>eicxax ^ojnKHbi hmcxbch oxBepcxHH, 
nojiyneHHbie 3a cm ex ya,ajieHHH nacxn rpaHeir, iipnaeM oxBepcxHH o 6 ohx 
06 'beKXOB /lOJiacHbi «CMOxpexb» ppyr Ha ppyra. 

• Shape Merge (CiiHXbie c c|iop\iOH). 06x>eKXbi axoro xnna no3BOJimox 
coep,HHHXb ciuianHOByio (|)opMy c noBepxHOCxbio xpexMepHoro xena. 
OaKXHnecKH, axo no3BOJiaex BaM pncoBaxb cnjiaitHbi Ha noBepxHoexnx 
xpexMepHbix xen. 

B axon rjiaBe Synyx paccMOxpeHbi xojibko cocxaBHbie o6x>eKXbi xnna Boolean 
(ByjieBCKHe) h Scatter (PacnpeAeJieHHbie). 06neKXbi xnna Morph 
(Mopc|iHHroBbie) h Conform (CooxBexcxByiomHe) 6yayx o6cyacp,axbCH b rjiane 
15, «OcBoeHne ppnojiHHxejibHbix MexoAOB anHMan,HH». CocxaBHbie oSneKXbi 
xnna Connect (Coep,HHHiomHecH) h Shape Merge (CiiHXbie c cjiopMon) BaM 
npe^jiaraexcH H3ymrxb caMOCxonxejibHO. 


ByjieBCKHe cocTaBHbie 06'beKTbi 

ByjieBCKHe o6x>eKXbi Ha3BaHbi xaK noxoMy, nxo ohh co3^aioxcH 3a cnex 
oSne^HHeHna AByx hjih 6ojiee xpexMepHbix npHMHXHBOB no npinninnaM 
SyjieBOH ajire6pbi (anre6pbi jiorHKH). /pm nocxpoeHHH SyjieBCKHx oObeiixoB 
Moryx npHMeHHXBCH xpn xnna jiorHnecKHx onepapHH: Union (06x>ep,HHeHHe), 
Intersection (nepeceneHHe) h Subtraction (HcKjnoneHHe). Ha pnc. 4.20 
noKa3aHbi /iBa oOne K'ra- 1 ipnM hxh aa h pe3yjibxax npHMeHeHHH k hhm Bcex 
xpex xnnoB SyjieBbix onepan,HH. 



Pmc. 4.20. Asa oObeicra-npuMHTviBa n re/ia, nonyHaomnecfl b peay/ibiaTe npuMeneHun k stum 
o 6 b 8 KT 3 M OyneBwx onepaumi 


ripHMeHeHHe SyneBCKHx oOtjCktob b MAX — aobojibho i ipo/jy kthbhbih 
cnoco6 m o/feji npoBaH h h . C noMOipbio 06'beKTOB ^aHHoro xHiia mojkho 
nocTpoHTb MO^ejiH MHoacecTBa pa3jr h h h bix xeji h npe^,MeTOB. Maine Bcero 
6yjieBCKHe 06'beKTbi npHMeHHiOT, Koiyi,a Tpe6yeTCH HCKmomiTb 06'beM, 
3aHH.vraeMbiH o/piM TpexMepHbiM TejiOM, H3 Apyroro. HcxoAHbie 06'beKTbi, 
Ha OCHOBe KOTOpbIX C03AaeTCH HOBblH 6yjieBCKHH 06'beKT, Ha3bIBaiOTCH 
onepandaMLL (operands). 3thmh onepaHAaMH mojkho MaHHnyiiHpoBaTb 
npoH3BOJibHbiM o6pa30M h Aaace npHMeHHTb k hhm aHHMaijHio, oOecneHHBan 
TeM CaMbIM B03M0JKH0CTb II ap a M e Tp M H e C K O I' O H3MeHeHHH c|)OpMbI 
pe3yjibTHpyioiii,ero 6yjieBCKoro 06'beKTa. 

B oiepyiOLueM ynpaacHeHHH BaM 6 yAyr noKa3aHbi npHMepbi 6 biCTporo 
co3AaHHH tbkhx 6 yjieBCKHx 06 'beKTOB, KaK CTeHa c npoeMOM jpin ABepn h 
map .zym Hrpbi b KerjiH c OTBepcTHHMH abb najibueB. 

C03AAHHEMOAEJIEH CTEHbl C OTKPbITOH ABEPbK) H mAPA AJIH HrPbl B KETJIH 

1. 3arpy3HTe (jianji mf04-05.max c conpoBoacAaiomero KHHry KOMnaKT- 
AHCKa. 3 tot (Jiaiiji coAepiKHT ABa 06 'beKTa 1 ipaMoyrojibHOH (Jxipivibi, oahh 
H 3 KOTopbix HMHTHpyeT CTeHy 3AaHHH, a ApyroH 1 ipeAHa3HaneH abb 
HCKJH oaeHHH H3 nepBoro c Lie ji bio MOAeBHpoBamiH ABepHoro npoeMa. 

2. UJ,ejiKHHTe Ha KHonKe Select Object (BbmejiHTb 06 'beKT) h BbiACJiHTe 
06 'beKT Wall. 

3 . Bbi6epHTe BapnaHT Compound Objects (CocTaBHbie 06'beKTbi) b 
pacKpbiBaiom,eMCH cirncKe kombh/ihoh naHejm Create (Co 3 AaTb). 

4. lil,ejiKHHTe Ha khoiikc Boolean (ByjieBCKne). 

5. ripocjieAHTe 3a TeM, hto 6 bi i i e p e k j i 10 h aie j i b Operation (OnepaiiHH) 6 bui 
y CTaHOBJieH b nojimKemie Subtraction (A-B) (HcKJnoneHHe (A-B)). 
Ul,ejiKHHTe Ha KHonKe Pick Operand B (3aAaTb onepaHA B). 

6 . Ill,ejiKHHTe Ha 06 'beKTe, HMHTnpyiom,eM A Be P H °b npoeM. ByneBCKHH 
06 'beKT 6 yAeT co3AaH HeMeAA eHH °- Ha30BHTe nojiyneHHbm 06 'beKT Long 
Wall h coxpaHHTe ero b (jianjie noA hmchcm mf04-05b.max. 

7. 3arpy3HTe cjiaiiji mf04-05a.max c coi ipoBO'/KAaiouiero KHHry KOMnaKT- 
AHCKa. Oaiiji coacpjkht 3aroTOBKH moacjih mapa abb urpbi b KerjiH, 
CHa 6 sKeHHoro o tb e p ct h h m h abh najibiieB. 

8 . BbiAejiHTe 06 'beKT-ccJjepy, nocjie nero CHOBa Bbi 6 epnTe KOMaHAy 
co3AaHHH 6 yjieBCKoro 06 'beKTa, mejiKHyB Ha KHonKe Boolean 
(ByjieBCKne). 

9. YcTaHOBHTe nepeKmonaTejib rana onepaiiHH b nojioaceHHe Subtraction 
(A-B) (HcKJHOHeHne (A-B)), nocne aero m,enKHHTe Ha KHonKe Pick 
Operand B (3aAaTb onepaHA B). 

10. lljejiKHHTe Ha oahom h3 iihbhhapob, h oh 6 yAeT HCKjnoneH H3 ccjiepbi. 

1 1 . CHOBa Bbi 6 epHTe KOMaHAy co3a&hhh 6 yjieBCKoro 06 'beKTa, mejiKHyB Ha 
KHome Boolean (ByjieBCKHe) KOMaHAHoil naHejm, h noBTopHTe mara c 8 
no 10, ho Ha 3 tot pa3 Bbi 6 epHTe oahh h 3 ocTaBmuxcH iihjihhapob. 
PIOBTOpHTe 3TH AeHCTBHH 



eiu,e pa 3 npHMeHHTejibHO k nocneAHeMy, TperaeMy LpuiHHApy, TaKJKe 
HCKJIIOHHB ero H 3 ecjiepbi. 

12. Ha30BHTe nonyHeHHbiH oS'beKT Bowling Ball. 

13. CoxpaHHTe (Jianji KaK mf04-05c.max. 

KoMaH^a co3^aHHfl 6 yneBCKHx 06 'beKTOB npocTa b Hcnojib30BaHHH. IlpocTO 
BbiAejinxe iiepebiH oS'beKT (onepaHp, A), Bbi 6 epHTe ran xpebye.vron SyjieBCKon 
onepau,HH, a 3aTeM Bbi^ejinTe BTopon o 6 x>eKT (onepaHA B). 


ByjieBCKHe 06 'beKTbi — 3 to o^hh H 3 ranoB cocTaBHbix 06 'beKTOB, 
OCHOBaHHblii Ha BbinOJIHeHHH CIieU,H(J)MHeCKHX, H npHTOM MOmHbIX, 
jioraHecKHx onepapnii. ^pyroii nojie 3 HOH pa 3 HOBHAHOCTbK> cocTaBHbix 
06 'beKTOB HBJiHfOTCH 06 'beKTbi rana Scatter (Pacnpe^ejieHHbie). 

Pacnpe^ejieHHBie cocTasHbie 06'beKTbi 

Pacnpe^ejieHHbie cocTaBHbie 06'beKTbi no3BOJimoT pa3MecraTb koiihh oahoto 
T pexMepHoro Terra Ha noBepxHOcra APyroro. IlpHMepaMH aa/ran, b KOTopbix 
npHMeHeHHe p,aHHoro rana 06'beKTOB mojkct Aara xopomne pe3yjibTaTbi, 
cjiv/Kht MorrejiH po BaH ne bojioc Ha ronoBe nepcoHanca, TpaBbi Ha ra30He hjih 
A epeBbeB Ha ynacrae Mecraocra. 

t lTo6bi nocTpoHTb p ac 1 1 pe/re ji e h h bi it cocTaBHOH 06'beKT, Heo6xoAHMO HMera 
06'beKT-HCTOHHHK (Source) h o6'beKT-6a3y pacnpe^eneHHH (Distribution). 
Bbi^ejinxe 06'be KT- hcto hhmk, 3aTeM Bbibepme KOManAy Scatter 

(Pacnpep,ejreHHbie) h Bbip,ejiHxe o6'beKT-6a3y pacnpep,ejreHHH. Cbhtkh 
napaMeTpoB KOMaHAti Scatter (Pacnpe^eneHHbie) co/jepjKaT mhojkcctbo 
sneMeHTOB ynpaBJieHHH /pin HacrpoiiKH HHTepBajiOB Me* Ay 

p ac 1 1 p ep,e j r h e m bi m h kohhhmh o 6x>e kth-h cxo h h h Ka , hx op h e Hxau,H h h 
pa3MepoB. Mo'/Kho coxpaHHTb Ha6op napaMeTpoB pacnpeAeneHHH 06'beKTOB 
h Hcnojib30BaTb 3 th napaMeTpbi /pin APyroft coBOKynHOcra HCTOHHHKa h 
6a3bi pacnpeAejieHHH. 

B cjieAyiOHi,eM ynpajKHeHHH 6yAex noKa3ano, KaK mojkho Hcnojib30BaTb 
cocTaBHbie 06'beKTbi rana Scatter (Pacnpe,zi,ejieHHbie) a ji h co3AaHHH moacjih 
MO pCKOH MHHbl C T O p H a LU, H M H p O/K K a M H - B 3 p b I BaTeJIHM H . 

C 03 AAHHEMOAEJIH MOPCKOH MHHbl 

1 . 3arpy3HTe (Jianji mf 04 - 06 .max c conpoBO>KAaiom,ero KHHry KOMnaKT- 
AHCKa. 3 tot cjianji coAep*HT A Be ci|>epbi: OAHy 6ojibinyio h OAHy 
MajieHbKyio . 



2. UJ,ejiKHHTe Ha KHomce Select Object (Bbmejmxb ofrbeKx) h Bbmejmxe 
MajieHbKyro ccjiepy. 

3. Bbi6epHxe BapnaHx Compound Objects (CocxaBHbie o6x>eicxbi) b 
pacKpbiBaiomeMCH ciihckc KOMaHAHOu naHejiH Create (Co3/iaxb) . riocjie 
axoro meaKHHxe Ha KHomce Scatter (Pacnpe^eaeHHbie) b noHBHBmeMCH 
CBHXKe Object Type (Tun odneKina). 

4. LLjejiKHHxe Ha KHonKe Pick Distribution Object (YKajKHxe 6a3y 
paciipeaeJieHHH) h Bbi^ejinxe bojibmyio ecjiepy. 

5. B paa/teire Source Object Parameters (riapaMexpbi h cxo h h m ica) CBHXKa 
Scatter Objects (PacnpeaejieHHbie oObeKXbi) ycxaHOBHxe b cnexHUKe 
Duplicates (/jyOiinKaxoB) aejiMHHHy 100 h 3a/i,aHxe napaMexp Vertex 
Chaos (XaoxHHHoexb BepmHH) paBHbiM 0,25. OxjiHHHaa ox Hyjia 
BejiHHHHa xaoxMHHoexM BepmHH Bbi3biBaex HeKoxopoe cjiynaHHoe 
B03Myuj,eHHe BepmHH o6x>eKxa-HCxoHHHKa, xo ecxb Maxon ccjiepbi, 
npH^aBaa ee kohhhm cjierKa mepoxoBaxaiir bh^. 

6. YcxaHOBHxe b pas^ejie Distribution Object Parameters (riapaMexpbi 6a3bi 
paciipeaejieHHH) cJuia/KOK Perpendicular (FIepneH,a,HKyjiHpHo) h BbiOepnxe 
no3Hu,Hio Even (PaBHOMepHo) nepeKJnonaxejiH Distribute Using 
(Pacnpeaejimb). PIoKa3aHHbiH Ha pnc. 4.21 pe3yjibXHpytom,HH oOxeicx 
aencrrBuxejibHO HanoMHHaex Mopcuyio MHHy. 



Phc. 4.21. Ccjiepa c paci ipeaeae h h bi m m no ee noBepxHOCTH ccjiepaMH MeHbinero 
pa3Mepa, HMHTnpyiomaH MopcKyio MHHy 


Hcnojib30BaHHe cocTaBHBix ofi bCKTOB THna Scatter (PacnpeaejieHHBie) npeflCTaBjiaeT 
co 6 oh HCKJiiOMH rejibHO upoayKTHBHbiH Mexo/i, npoBaHHfi . HaHunxe HeMHoro 

BpeMeHH, MTofibi 1 1 03 Kf a i ep h m e h i np o b a r b c paaa n h h bi m h 3 h a h e h n h m h napaMeTpoB 
Ha KOMaH/iHOH naHejiH ^jih nojiyaeHHH pa3HBix pe3yjibTaxoB o,o;hoh h xoii ace 
onepan,HH. OaHaieo HMeiixe b bh^V, hto mroraa, b 3aBHCHMOCTH ot rnna 
H3MeHHeMBix iiapa.vierpoB, moskct npoiixH hcckojibko MHHyx, npeac/je 3 cm 
pe3yjibxaxbi iioh butch Ha SKpaHe. 



Co3^aHHe fleepen u okoh 

^Bepn (Doors) h oma (Windows) hbjihiotch ^octbtohho cjiohchbimh 
TpexMepHBiMH 06'beKTaMH KaTeropnn Geometiy (r eoMeTpHH) , 

HodaBJie h h bi m h b MAX H3 nporpaMMBi 3D Studio Viz. C hx noMom,bio bbi 
MOJKeTe co3^aTB Had op 6a30Bbix c[)opM uBepeii h okoh /pin HcnojiB30BaHHH 
npn BH3yajiH3au,HH apxHTeKTypHbix npoeKTOB hjih /pin mojicji HpoeaH hh 
CTpoeHHii Ha aajiHe.M ruiaHe cpeHbi b aHHMaiiHHX pasjiHMHoro HasHaneHHH. 

K coHcajieHHio, npHMeHeHHe 06'beKTOB p as hobhuho cxe Pi Doors f^Bepn) h 
W indows (OKHa) xpedyeT, hto6bi b CTeHax 6 bijih i ipejiBapHTejibHO 
no^roTOBJieHBi cooTBeTCTByK>in,He npoeMBi /pin hx p a3 m e me h m h . Chmh sth 
odTjeKTai He MoryT a b ' r o m ara h e e k m cjiopMHpoBaTb npoeMBi b Tejie npyrnx 
oStdCktob, Kyna ohh ycTaHaBJiHBaiOTCH. Ho 3aTO npejiJiaraeMbie Monejm 
UBepeii h okoh hbjihiotch iicjihkom napaMeTpH30BaHHBiMH, hto o3HanaeT 
B03M03KH0CTB HacTpoiiKH Bcex hx napaMeTpoB Ha Bam BKyC. 

MAX 3.0 BKJiiOHaeT Tpn Turia o Ob e kto b - ji b e p e n — Pivot (HaBecHBie), Sliding 
(Pa3jjBHJKHBie) h Bi-fold (CmiajibiBaioinnecH) — h mecTB thiiob okoh: Awning 
(nojj'BeMHbie), Casement (CTBopHBie), Fixed (OHKGHpoBaHHbie), Pivoted 
(noBopoTHBie), Projected (Bbijjbhjkhbic) h Sliding (Pa3jiBH5KHbie). npn 
HajiHHHH TaKoro Ha6opa mojkho c m o jie j i h p o b ax b npaKTHHecKH Jirodbie jiaepn 
h OKHa, KaKne MoryT noHanodHTbCH b Bamux aHHMapHHx. 

B cjiejiyiom,eM ynpaacHeHHH BaM iipejicxonx c: m o jje ji npo b aT b jjBepb h 
K oppeKTHO ycTaHOBHTB ee BHyTpH MOjjejm CTeHBi, b KOTopoii 3apaHee 
iiojiroxoBJieH jiBepHOH npoeM. 

rrnKAR TTFHMF JJBEPH K MOflEJIH CTEHbl 

1. 3arpy3HTe paHee co3nanHbiH (jiaiiji mf04-05b.max. Ecjih bbi nponycTHjm 
cooTBeTCTByiom,ee ynpaacHeHHe, Moacexe Hairra (jiaiiji c xeM ace hmchc m 
H a conpoBoacjjaiom,eM KHHry KOMnaKT-jjHCKe . 

2. LLjejiKHMxe Ha KHonKe Region Zoom (Macnrrad odJiacTH) h yBejnmbTe 
ynacTOK ctchbi b OKHe npoeKiiHH Top (Bhji CBepxy), BRjiiOHaiomuH 
nojjroTOBJieHHBiii jmepHOH npoeM. 

3. BbidepHxe Ha KOMaHjiHOii naHejm Create (Co3jiaTb) b pacKpbiBaiom,eMCH 
cnncKe pa3HOBHjiHOCTeH o6x.eKTOB KaTeropHH Geometry (r eoMeTpHH) 
CTpoKy Doors (/jBepn). 

4. UjejiKHHTe Ha KHonKe Pivot (HaBecHBie). 

5. BbidepHxe KOMaHjiy Memo Views >• Grid and Snap Settings (npoeKijHH >• 
HacTpoHKa cctkh h npHBH30K). y CTaHOBHTe (juiaiKOK Vertex (BepmHHbi) b 
jjonojiHeHHe k y CTaHOBJieHHOMy no yMOjmaHHio cjuiaacKy Grid Points 
(y 3JiBi ceTKn). 3aKpoHTe okho jinajiora Grid and Snap Settings 
(HaCTpOHKa CCTKH H npHBH30K) . 

6. UjejiKHHxe Ha KHonKe 2D Snap (/jByMepHaa npHBH3Ka), HaxonHiiieHCH Ha 
pacKpbiBaiom,eHCH nanejiH HHCTpyMenxa 3D Snap (TpexMepHan 
npnBH3Ka) . 3to 3acTaBHT nporpaMMy Hcnojib30BaTb BepmHHbi KpaeB 
npoeMa jiBepn b okhc npoeKu,HH Top (Bhji CBepxy) b KanecTBe tohck 
npHBH3KH. 



7. B OKHe iipoeKu,HH Top (Bh/j, CBepxy) ipejiKHHTe b paiioHe Kpaa ppepHoro 

npoeMa h, nepeTam,HB Kypcop .zjpyroro Kpaa, oti iycTMxe KHonKy 
mbiiiih. riocjie 3Toro nepeMecraTe mbilub BnpaBO hjih bjicbo ,u,jih 
I ipHpaHHH pBepn TO JIIUHHBI . npHBH3KH HCnOJIB3yHTe BepiIIHHBI 

npoeMa flBepn Ha npoTHBonojiojKHon CTopoHe ctchbi. UJejiKHirre 
khoiikoh MBirnn, hto6bi 3 acji n k c m p o b a'r b TOJiiipiHy ^Bepn. 

8. riepeMecTHTe Kypcop mbiihh BepTHKajiBHO BBepx, hto6bi 3ap,aTB BBicoTy 
p,BepHon KopoSKn. I Ia6jiFOp,aHxe 3a pe3yjiBTaTOM b ocTajiBHBix OKHax 
npoeKpnn n ocTaHOBHTecB, KOiyja flBepa npnoOpeTeT noflxoflHipHH bh^. 
LU,ejiKHHTe KHonKOH MBirnn, hto6bi 3 acji hk cnp ob ax b BBicoTy ppepn. 
Ha30BHTe ofl'BeKx Doorl. Ha pnc. 4.22 noKa3aH anp, ctchbi c tojibko hto 
p,o6aBjreHHon aaepBio. 

9. CoxpaHHTe (Jianji no/i HMeHeM mf 04-07. max /pia ncnojiB30BaHHa b 
nocjie^yroipHx ynpajKHeHHax. 



Phc. 4.22. CTeHa c ^Bepaio, pa3MemeHHOH b aBepHOM npoeMe 

Ofi beK i bi okoh n flBepeii mvieiOT Maccy napaMeTpoB, no3BOJiHiom,Hx HacTpaHBaTB hx 
BHeniHHH BMJJ,- MO/KeTC HCnBITaTB BJIHHHHe 3THX IiapaMC ipOB CaMOCTOHTejIBHO . Ecjlh 
bbi HMeeTe xotb KaKoe-TO npe/jCTaBJieHHe o c rpoH i ejibCTBe hjih apxHTeKType, to jier 
ko aora/iaei ecb 06 hx h a.3 h a ne h h h . 


Ofi'bC KTbl pa3HOBHflHOCTeH DOOTS (/],BepM) H WindOWS (OKHa) npOCTBI B HCn0JIB30Ba 
HHH H HX JierKO npHMeHHTB npH M O JFe J I H p O B 3H M H . K COyKajICHHIO, HTOdbl BOCnOJIBSO 
BaTBCH 3thmh o6T>eKTaMH, BaM HeoSxo^HMO 3apaHee TOTOBHTB B CTeHaX npOeMBI JUKI 
JIBepeii H OKOH. OflHHM H3 MeTOflOB IIOJII OTOBKH CTeH C HyJKHBIMH npOeMaMH MO/KeT 
cjiyiKHTB peajiH3au,HH hx b BHfle cocTaBHBix oO beK i OB rniiiBoolean (ByjieBCKHe). 






3aKJiiOHeHiie 


B 3 toh raaBe bbi y3Hajin, KaK co3,a,aiOTCH 6a30BBie 06'BeKTBi MAX paaanHHbix 
thiiob, BKJiiOHaa: 

b ciuiaiiHBi; 

b 06'BeKTBi, c|)opMHpyeMbie nyTeM BBmaBJiHBaHHH, BpanjeHna cnaaiiHOB h 
H cnojiB 30 BaHHH hx b KanecTBe onopHBix ceaeHHH; 

• 06'BeKTBi-npHMHTHBBi; 

R COCTaBHBie 06'BeKTBi. 

riOMHMO Iiponero, 6bUIH paCCMOTpeHBI npHMepBI HCn0aB30BaHHH KOMBHfl 
ynpaBJieHHa OTo6paaceHHeM o6beKTOB b OKHax npoeKu,nH MAX. 06o6m,aH 
Bee CKa3aHHoe, mohcho saKJiFOHHTb, hto cos^aHne MO,a,eaeH 06'BeKTOB b MAX 
HBaaeTCH He Taron yjK cjio/Khoh sa/ianeH. H3 nocaeayiOLu,nx bjibb bbi 
y3HaeTe, KaK mojkho 6bictpo h npocTO npeo6pa30BBiBaTB co3^aHHBie BaMH 
6a30BBie 06'BeKTBi, npM/iaBaa hm HHyio (JiopMy h BHeniHHH bh p,. 

KaK He pa3 no,zpiepKHBaaocB b stoh raaBe, oco 6 eHHO Koraa penb maa o 
pa 60 Te C TpeXMepHBIMH npHMHTHBaMH, HMeeTCH B03M03KH0CTB C03^aBaTB 
6 oaee caojKHBie no KOHCTpyKtpiH 06 'BeKTBi h hx KOM 6 HHaii,HH 3a cner 
pe^aKTHpoBanHH h npeo6pa30BanHH craHaapTHbix re o m e'rp nwe c k hx 
MO^eaeii. B cae/iyiomeii raaBe penb nonaer o thhobbix npHeMax 
pe^aKTHpoBaHHH 06'BeKTOB b MAX. 



Ba 30 Bbie MeTO,n,bi 

H3MeHeHHH 

oS'beKTOB 


Xoth co 3 AaB£rrb 06 'beKTbi cpe^CTeaMH 
3D Studio MAX flOBOJibHO npocTO, 
nojib3a ot 3thx 06 'beKTOB 6 bma 6 bi He 
CTOJIb BejIHKa 6e3 B03M05KH0CTH 
M aH H I IV J I H p O B £rr b HMH H npHMeHHTb K 
hhm pa3JiHHHbie npeo6pa30BaHHH. 
Hhbimh cjiOBaMH, b£i>kho He tojibko 
co 3 ^aTb 3 £iMe na'reji bHy 10 MO^ejib 
flpaKOHa, HO H IipaBHJIbHO pa3MeCTHTb 
ee b cocTaBe cpeHbi. HtoSbi peuiHTb 
iioaodHyio sa^any, Heodxo^HMO yMeTb 
BHOCHTb H3MeHeHHH B TOTOBbie 
06 'beKTbi. 



B 3 toh rjiaBe BHHMamie 6 yAeT c o op epoTO h e h o Ha 6 a 30 Bbix MeTO^ax 
pe^aKTHpoBaHHH 06 'beKTOB, ofiecrieHHBaeMbix nporpaMMoit 3 D Studio MAX 
3 . 0 . B nacTHOCTH, 6 yu,yT paccMOTpeHbi cjie/iyromue TeMbi: 

• pe^aKTHpoBaHHe napaMeTpoB 06'beKTOB; 

«« Hcnojib30BaHHe 1 ipeo6pa30BanHH nepeMemeHHH, MacniTa6a h noBopoTa; 

• pa6oTa c CHCTeMaMH KOopAHHaT MAX; 

• HCn 0 JIb 30 BaHHe KOMaHA BbipaBHHBaHHH, nOCTpOeHHH OpHaMeHTOB H 
3 epKajibHoro o'rp a'ace h hh . 


Pe^aKTHpOBamie napaMeTpoB 

06'beKTOB 


Oahoh H 3 caMbix 3 aMe na'ieji bH bix B 03 M 03 KH 0 CTeit 3D Studio MAX, 
o 6 eCIieHMBaK)LU,HX HCTHHHyiO MOLU,b 3 TOH npOrpaMMbl, HBJiaeTCH 
B 03 M 05 KH 0 CTB npaKTHHecKH b jiio 6 oh momcht BepHyTbCH k napaMeTpaM 
C 03 ^aHHH 06 'beKTa H BbinOJIHHTb HX npaBKy. E^HHCTBeHHaH CHTy ail,HH , KOiyia 
bbi He MOJKeTe BHecTH H 3 MeHeHHH b 3 th napaMeTpbi, B 03 HHKaeT b cjiyuae 
npeo 6 pa 30 BaHHH r e o m e t p h h e c k o it MOAeJiH 06 'beKTa k .zjpyroMy THny, TaKOMy 
KaK pe^aKTupyeMan ceTHaTan o 6 ojionKa hjih NURBS-noBepxHOCTb. 

Ha MOMeHT co 3 ^aHHH 06 'beKTa ero napaMeTpbi AOCTyiiHbi b CBHTKax 
KOMaH^Hoit naHejiu Create (Cos^aTb). Ctoht tojibko npHCTynHTb k 
co 3 flaHHio hjih pepaKTupoBaHmo ppyroro 06 'beKTa, KaK 3 th napaMeTpbi 
HCMesaiOT. Ho mohcho CHOBa nojiynHTb k hhm poc'ryn, ecjiH BbipejiMTb 06 'beKT 
h nepeitTH Ha KOMaH/jHyio naHejib Modify (H 3 MeHHTb). 3 /ieeb bh oiiHTb 
yBH/i,HTe cbhtkh c napaMeTpaMH 06 'beKTa h CMoaceTe jierKO H 3 MeHHTb hx. Ha 
pnc. 5. 1 noKa 3 aH bh^ KOMaH/iHoit nanejin Modify (H 3 MeHHTb) npu Bbi^ejieH- 
hom 06 'beK're Tuna Tube (Tpy 6 a). 

Bflo 6 aBOK K B 03 M 0 JKH 0 CTH npaBKH napaMeTpOB C 03 ^iaHHH Bbl^ejieHHOrO 
06 'beKTa mo'/Kho 'raK'/Ke H 3 MeHHTb ero hmh h uBe'r b BepxHeit nacTH 
KOMaH^Hoit naHejra Modify (H 3 MeHHTb). Ecjih 6 ynyT BbmejieHbi 
OflHOBpeMeHHO HeCKOJIbKO 06 'beKTOB, TO H 3 MeHHTb HX HMeHB dyZjeT HejIb 3 H, 
HO OCTaeTCH B 03 M 05 KH 0 CTB 0 /J.H O Bp 0 M 0 H H O H 3 MeHHTb II,BeT Iipe/ICTaBJICHUH 
Bcex 3 THX 06 'beKTOB B COCTaBe CpeHbl. npH Bbl/ieJieHHH HeCKOJIbKHX 
06 'beKTOB AOCTyn k napaMeTpaM co 3 ^iaHHH TaKJKe h e b o 3 m o nee h ^o Tex nop, 
noKa He 6 ya,eT Bbi^ejieH KaKoit-TO o/pH H 3 06 'beKTOB. 

npn co 3 /iaHHH dyjieBCKHx cocTaBHbix 06 'beKTOB 3 a ocHOBy o6bihho 6 epeTCH 
HecKOJibKO 06 'beKTOB-npHMHTHBOB. Ecjih nepeitTH Ha KOMaHjiriyio nanejib 
Modify (H 3 MeHHTb) npn Bbi/iejieHHOM dyjieBCKOM 06 'beK're, to jiocTyiiHbiMH 
OKaiKyTCH napaMeTpbi 6 yneBbix onepan,Hit, a He napaMeTpbi co 3 p,aHHH 
npHMHTHBOB-OnepaH/I,OB. 

MHorne ranbi 06 'beKTOB MoryT Ha naHejra Modify (H 3 MeHHTb) cnadacaTbCH 
CBHTKaMH /J ,0 1 1 0 JI H HTe JI b H bIX napaMeTpOB, KOTOpbie OTCyTCTByiOT Ha 
KOMaH^Hoit naHejiH Create (Cos^aTb). ^ByMH npnMepaMH hbjihiotch 
06 'beK'rbi Ha ocHOBe ceneHHH (Loft Object) h NURBS- 06 'beKTbi. OdbeKTbi Ha 
ocHOBe ceneHHH, KaK bbi, jiojiikho 6 biTb, noMHHTe H 3 



iipe^biAyujeH raaBbi, Ha KOMaH^HOH naHejin Modify (H3MeHHTb) CHadjKaiOTCH 
pO 1 1 0 JI H HTe JI b H bl M CBHTKOM HHCTpyMeHTOB ^e(|)OpMaU,HH. 06x>eKTbI 3TOrO 
rana no3BOJiHiOT pe^aKTHpoBaTb hx c|)opMy 6e3 npHBJieneHHH KaKHx-jmdo 
MOAH(|)HKaTOpOB. (Mo AH(J)H - KaTO p bl KaK CpeflGTBO H3MeHeHHH 06 'beKTOB 
paccMaTpHBaiOTca b rjiaBe 6 , «OcBoeHHe p,oi i oji h HTeji bH bix MeTopoB 
H3MeHeHHH o 6 'beKTOB».) 

OSpa 3 HO roBopa, eospaBaa reoMeTpHHecKHe MO^eiiH b MAX, mojkho hh o neivi 
ocodeHHO He SecnoKOHTbCH, TaK KaK b jhoSoh momcht HMeeTCH bo3mojkhoctb 
B epHyTBCH k napajvteTpaM cosp,aHHH MO^eaen h OTpe^aKTHpoBaTb hx TaK, 
KaK HyjKHO. 3 to iiosBO/iaeT a k c i i e p h m e h t m p o b aTb c p a3 jihhhbi m m Mexo/iaMn 
MO^ejiHpoBaHHfl hjih npoBepHTb pa3Hbie BapnaHTbi m o ah (]) m K au,H h 06 'beKTOB 
6e3 onaceHHH noTepHTb hcxoahjho r e o m exp n h e e kv ki MO^ejib. flaHHbin 
npHHu,Hn aBJiaexca KpaeyrojibHbiM KaMHeM napaMeapHnecKoro 
MO/i,eaHpoBaHHH. 



Phc. 5.1. KoMaHflHaa naHejin Modify (Hsmchutb) npn BbmeneHHOM odbeKTe rana Tube (Tpyba). 

B CBHTKax naHejin bbi MOHteTe b jiioGoh momcht HaeTpoHTB jnoGbie napaMeTpbi 
ofn.eKTa 




HcnojiB30BaHHe npeo6pa30saHHH 
nepeMeii^eHHH, Maciirra6a h nosopoTa 

CaMblH IipOCTOH BapnaHT H3MCHCHHH 06'beKTOB B MAX 3TO HX 

npeo6pa30BaHHe. Hmciotch Tpn xHiia npeo6pa30BaHHH: nepeMemeHHe, 
MacmTaSupoBaHne h noBopoT. Ohcbhpho, hto BaM i ipopcTOH mhojkcctbo pa3 
o6paipaTBCH k cpepcTBaM BbinojmeHHH sthx npeo6pa30BaHHH, TaK hto 
H eoSxO^HMO TipaTejIBHO 03HaK0MHTBCH C HHMH. KaJKpOe H3 
npeo6pa30BaHHH mojkho bbihojihhtb mhothmh pa3JiHHHbiMH cnoco6aMH, ca- 
MblM paCnpOCTpaHeHHbIM H3 KOTOpbIX HBJiaeTCH HCn0JIb30BaHHe 
cooxBexcxByiomHx KHonoK naHejiH HHexpyMeHxoB . Khoiikh 
npeo6pa30BaHHH cxaH^apxHOH naHejiH HHexpyMeHxoB noKa3aHbi Ha pac. 
5.2. 

WMM 

Phc. 5.2. KHonKH Select and Move (BbipejiMTb h iiepe.viecTMTb), Select and Rotate 
(Bbi^euHTb h noBepHyTb) h Select and Uniform Scale (BbipejiHTb h 
paBHOMepHO MacLUTafinpoHaib) CTanpapTHOH uauemi HHCTpyMeHTOB — 
ophh H3 Handojiee mnpoKO Hcnojib.ayeMbix HHCTpyMeHTOB MAX 

IIomhmo naHejiH HHCTpyMeHTOB, pocryn k npeo6pa30BaHHHM mohcho nojiynHib, 
rpejiKHyB Ha b bipej i e h h o m oSbeicre hjih Hadope oSbeKTOB npaBoti khohkoh Mbimn. B 
noHBJiHiom,eMCH npn stom kohtckcthom Memo bbi odHapyjKHTe Tpn KOMaHpbi npe- 
o6pa30BaHHH: Move (IlepeMecTHTb), Scale ( M a cm t a 6 m p o b a t b) h Rotate (noBepHyTb). 
IlpHMep KOHTeKCTHoro MeHio npeo6pa3QBaHHH noKa3aH Ha pnc. 5.3. 



Phc. 5.3. LU,ejiKHyB Ha Bbi/iejieinibix o6'b(‘irrax npaiioil KHonKoii Mbimn, mojkho GbieTpo nojiyHHTb 
floeTyn k KOMaHflaM Move (IlepeMeeTHTb), Scale (MaciirraSHpoBaTb) h Rotate (IloBep- 
nyTb) 

Meatpy HHCTpyMeHTajvtH i ipeodpaaoBaHMM h aHajioraHHbiMH KOMaH/jaMit 
KOHTeKCTHoro MCHIO HMeeTCH Op, HO HeSojIbIHOe OTJIHHHe. AKTHBH3aH,HH 
KHonoK npeo6pa30BaHHH Ha naHejiH m Hcxpy m e hto b no3BOJiHeT 3aTeM 
BbipejIHTb OPHH HJIH HeCKOJIbKO o6 bCK TOB, K KOTOpbIM 3TH npeo6pa30BaHHH 
SypyT npHMeHeHbi, b to BpeMH KaK KmiaHpbi KOHTeKCTHoro mchio 
npeo6pa30BaHHii npHMeHHiOTCH tojibko k yace BbipejiCHHbiM 




oO'beKTaM. TaKHM o6pa30M, khoiikh npeo6pa30BaHHH naHejiH 
HHCTpyMeHTOB CJiyHCaX O^.H O B pe M e H H O H /yiH BbmejieHHH, H /pm 
npeo6pa30BaHHH odbeKxoB. 

IIpeo 6 pa 30 BaHHH, chctcmli KoopAimaT 
h orpaHHHeHHH ocen npeo 6 pa 30 BaHHH 

Bee THnbi npeo6pa30BaHHH MAX — nepeMeipeHne, MacmxadHpoBaHHe, 
noBopoT — npHMeHHiOTCH k BbmejieHHOMy 06'beK'ry b TeKyipeii CHCTeMe 
KOOp^HHaT. HMeHHO OT CHCTeMbI KOOpAHHaX 33BHCHT, KaK CJoaKTHHeCKH 
6y/tex npeo6pa30BaH odneKx. MAX npe/i,ocxaBjmex BaM bo3mojkhocxb 
n0JIb30BaTbCH p a3 j I H M H bl M H OnOpHbIMH CHCTeMaMH KOOpAMHaT, 

ofleciieHHBan xeM caMbiM (JiyHKi/HOHajibHyio rnSKoexb, HeoSxo/piMyK) /pin 
BbinojiHeHHH npeo6pa30BaHHH 1 1 p a k x h h e c k h b jik>6bix ycjiOBHax. 

Kor/ja Bbip,ejiHexcH o6x>eKx, k KoxopoMy njiaHHpyexcn npHMeraxb xo hjih 
HHoe npeo6pa30BaHHe, noHBjmexcn H3o6pajKeHHe xpoimn BeKxopoB, 
yKa3biBaioiLiHx HanpaBJieHHH oceii X, YhZ xetcymeii cncxeMbi Koop/piHax. 
3xa xpoiiKa BeKxopoB cjiyiKHX kjiiohom k noHHMaHino xoxo, KaK 
pacnojiO/KeHa h opneHxnpoBaHa cncxeMa Koop/pmax h KaK o6x>eKx 6ya,ex 
peaxHpoBaxb Ha npHMeHHeMoe k HeMy npeo6pa30BaHHe. 

K npHMepy, no yMOjmanHio pa npeo6pa30BaHHH npnHHMaexcH OKOHHaa 
(View) cncxeMa Koop/pmax, och Koxopoii BbipaBHHBaioxcH oxHOCHxejibHO 
aKXHBHoro OKHa npoeKUHH. y axon cncxeMbi Koop/pmax ocb X aceiyia 
pacnojiaraexcH ropH30HxajibHO, ocb Y — BepxnKajibHO, a ocb Z — 
nepneH/piKyjmpHO iijiockocxh OKHa h HanpaBJieHa Ha Ha6jiK)p,axejiH. 
CKa3aHHoe cnpaBe/piHBO /pin dojibineii nacxn okoh npoeKiprii. B OKHax 
Camera (KaMepa), Perspective (IlepcneKXHBa) h User (CnerpiajibHbiH bha) 
/pm npeo6pa30BaHHH npHMeHaexcH He OKOHHaa, a rjiodajibHaH (World) 
cncxeMa KoopAHHax. /Jjih Bbidopa xoii hjih hhoh cncxeMbi koopahhbx 
cjiyiKHx pacKpbiBaioin,HHCH cnncoK Reference Coordinate System (CncxeMa 
KoopAHHax) cxaHAapxHoii naHejiH HHexpyMeHxoB, noKaaaHHbiM Ha pnc. 5.4. 



Phc. 5 . 4 . PacKpbiBaK)in,HHCH ciihcok, no3BOJiHioin,HH BbiGpaTB HyjKHyro CHCTeMy KoopflHHaT /;jih 
npeo6pa30BaHHH oSxeKTa 

ripHHHHa, no KOXOpOH BblSop cncxeMbi KOOpAHHaX OKa3bIBaeXCH CXOJIb 
BaiKHbiM, 3aKjnonaexca b bo 3 mohchocxh orpaHHHHBaxb och 
npeo6pa30BaHHH. Mojkho orpaHHHHXb AeiicxBHe npeo6pa30Bamm 
oxAejibHoii ocbio Koop/pmax. Jlymne Bcero paccMOxpexb axy bo 3 mojkhocxb 
Ha npHMepe npeo6pa30Barom noBopoxa. Ido yMOjmaHHio noBopox 06'beKxa 
npoHexoAHx BOKpyx och Z, npnoeM npeo6pa30BaHHe or paH n h HBaexcn 
XOJIbKO 3XOH OCBIO KOOpAHHaX. PIpH 3XOM IIOilO’/KCHHe H OpHeHXaipiH OCH Z 
onopHOH cncxeMbi KoopAHHax oxHOCHxejibHO 06 'beKxa onpeAejimoxcH 
nporpaMMOH aBxoMaxHnecKH. 




OrpaHHneHHe npeo6pa30BaHHii mojkcx pacnpocxpaHHXbca hjih Ha 
OTAejibHyio ocb, hjih Ha ruiocKOCTb, onpe/ieJiHeMyio ppyMH ochmh, TaKyio Kan, 
CKaiKeM, iuiocKOCTb XY. HanpHMep, co3^,aHHe o6x>eKxoB b OKHe npoeKu,HH 
Top (Bh p, CBepxy) no yMOJinaHHio npoHCXOflHX Ha njiocKOCTH XY. Upo pa6oxe 
b OKHe npoeKpHH Front (Bh^ cnepe^n) o6x>eKx dyaex eo3jiaBaxbCH Ha 
naocKocxH XZ. fljiH BKJnoneHHH peatHMa orpaHHHeHHH Heo6xoAHMO nocae 
BbiSopa HHexpyMeHxa npeo6pa30BanHH aKXHBH3npoBaxb op,Hy H3 
HMeromHxcH Ha naHejiH HHexpyMeHxoB KHonoK orpaHHneHHH 
npeo6pa30BaHHH, noKa3aHHbix Ha pnc. 5.5. IlpHBep,eHHaH Ha pncyHKe 
KHomcaXY CHa6jKeHa pacKphiBaroipeHca naHejibio, Ha Koxopoii noMeipaioxca 
xaKJKe KHonKH orpaHHHeHHH npeo6pa30BaHHH hjiockocxhmh XZ h YZ. 


xlxlil 

XX 


XY 

YZ 

ZX 


Phc. 5.5. HHCTpyMeHTbi orpaHHHeHHH npeo6pa30BaHHH, no3BOJiHK>in,He bbhiojihatb 
npeo6pa30B3HHH OTHOCHTejiBHO H36paHHbix KoopjpiHaTHbix oceit 



Phc. 5.6. OSbeKTXube (Tpy6a) c tjkjhicoh KCopflHHaTHbix BeKTopoB npii orpaHHMCHUH npeo6pa30- 
BaraH ocbk) X. nepeMememie oGteKTa bo3mojkho tojibko b HanpaBJieHHH. 
JfKa3BIBaeMOM aKTHBHblMH BeKTOpaMH TpoilKH, HMOOIIIHMH KpaCHblH L(BeT (b flaHHOM 
cayvae 3to BeKTop ochX) 

Ecjih, k npHMepy, Bbi6paxb HHexpyMeHx Select and Move (Bbmejinxb h 
nepeMecxHXb) h bkjhohhxb peacHM orpaHHneHHa npeo6pa30BaHHH ocbio X, 
xo bbi CMO/Kexe nepeMe ipaxb BbmejieHHbiit o6x>eKx hjih coBOKynHoexb 
BbmejieHHbix o6x>eKxoB xojibko b^ojib och X ^eHCXByiomeH cncxeMbi 
KoopAHHax. 06 3xom (|>aKxe mojkho cyzpixb no BH^jy 




XpOHKH KOOpAHHaXHbIX BeKTOpOB, O KOTOpbIX ynOMHHajIOCb BblBie. npH 
orpaHHHeHHH npeo6pa30BaHHa onpep,ejieHHOH ocbio KoopAHHax 
COOXBCXCXByiOIIlHH 3XOH OCH BeK TOp XpOHKH OKpaiHHBaeXCH B KpaCHblii 
upex. BeKTopbi ocTajibHbix oceii nsoOpaacaiox ca cepbiM npexoM. Ha pnc. 5.6 
noKa3aa npnMep xpoiiKH koo pan h axH brx BeKTopoB npn orpaHHaeHHH 
npeo6pa30BaHHa ocbio X. 

MAX npe^ocTaBaaeT rnecTb pa3JiMHHbix cncxeM KoopAHHax, KOTopbie mojkho 
npHMeHaTb /yia ynpaBaemia i ipeo6pa30BaHHHMH ofrbeKxoB. KaacAaa H3 axax 
CHCxeM Koop AHHax KpaxKO noacHaexca b cae^yioipeM nepeaH e: 

k View (OKOHHaa). 3xa cncxeMa KoopAHHax npaHHMaexca no y m o j raaHHio 
AA a Bbr i iojiHeHHH npeo6pa30BaHnn o6x>eKxoB. noaonceHne ee oceii 
onpe^eaaexca HanpaB jichhcm jihhhh B3rjiayi,a Ha cpeHy. BHe 3aBHCHMOCxn 
ox xoro, Kaaoe H3 okoh opxorpa(J)HHecKHX npoeKpnn MAX aKXHBHO, ocb X 
okohhoh cncxeMbi KoopAHHax Bcex^a HanpaajreHa BnpaBO, ocb Y — BBepx, 
a ocb Z - — iiepneHyiHKyjiapHO aapa Hy b HanpaBaeHnn Ha HaSjnoaaxejia. 

• Screen (SKpaHHaa). Tponaa BeKxopoB BbipaBHHBaexca no aapany anciuiea. 

3xo Jiyaine Bcero npoaBJiaexca npn HaSaiOAeHHH cpeHbi b OKHe npoeKpnn 
Perspective (nepcneKXHBa). B axo.vi OKHe npoeKu,nn xpoiiKa BeaxopoB 
okohhoh cncxeMbi Koop flHHax pacnoaaraexca no oxhohichhio k cpeHe xaa 
ace, KaK b OKHe Top (Bma CBepxy), a xpoiiKa BeKxopoB aKpaHHoii cncxeMbi 
KoopAHHax — aHaaoraaHO BeKxo paM okohhoh cncxeMbi b OKHax 
opxorpaiJmaecKOH npoeKii,HH. 

« World (rao6ajibHaa). CxaHAapxHaa raoSaabHaa cncxeMa KoopAHHax. Ee 
och X, Y h Z coxpaHHiox cbok) adcojiio'iHypo opneHaannio b npocxpaHCXBe. 
3xo oxanaaex AaHHyK) cncxeMy KoopAHHax ox okohhoh h aKpaHHoii, y 
Koxopbix op n e H'rau,n a oceii 33BHCHX ox xoro, Kaaoe H3 okoh iipoeKu,Hii 
aKXHBHO B paHHblii MOMeHX. 

I Parent (PoAHxeabCKaa). B nocaepyioiii,Hx rjiaBax khhxh bbi y3Haexe o xom, 
KaK CBH3biBaxb o 6 x>eKXbi yipyr c APyroM, co3AaBaa HepapxnaecKHe rpynnbi 
«iipeAOK — noxoMOK». PoAHxejibCKaa cncxeMa koo pah h ax Hcnoab3yexca 
Aaa npeo6pa30BaHHii AonepHero odbCKxa, npHKpeiuieHHoro k o 6 x>eKxy- 
npeAKy, h npeACxaBJiaex co 6 oii AOKaabHyio cncxeMy KoopAHHax axoro 
odbeKxa-iipeAKa. 

• Local (JIoKaabHaa). JIoKaabHaa cncxeMa KoopAHHax BbiAeaeHHoro 
ofxbeKxa. noBopaaHBaa o 6 x>eKx, bbi OAHOBpeMeHHO noBopaaHBaexe h ero 
jioKajibHyK) cncxeMy KoopAHHax. 3xa cncxeMa KoopAHHax aaipe Bcero 
Hcnoab3yexca HMeHHO npn BpaipeHHH 06 'beKXOB. 

I» Grid (CexoHHaa). Och axoii cncxeMbi KoopAHHax BbipaBHHBaioxcH 
oxHOcnxejtbHO aKXHBHoro BcnoMoraxeabHoro o 6 x>eKxa-cexKH. 

• Pick (BbidopoHHaa). JIoKaabHaa cncxeMa KoopAHHax aioSoro o 6 x>eKxa, 
BbiAeaeHHoro noab30BaxeaeM. nocae BbiSopa axoro xnna KoopAHHax h 
BbiAeaeHHa o 6 x>eKxa ero hmh noaBaaexca b HHacHeii aacxn 
pacapbiBaiomeroca cnncKa cncxeM KoopAHHax Ha naHean HHexpyMeHxoB , 
HXO A&GT B03M05KH0CXB B03BpaipaXbCa K 3XHM KOOpAHHaxaM B XOAe 
xeKyipero ceaHca padoxbi . 

CaeAyiomee ynpaacHeHne noKa3biBaex, KaK noab30Baxbca 
paccMOxpeHHBiMH cncxeMaMH KoopAHHax. 



PAEOTAC PA3JIHHHbIMH CHCTEMAMH KOOPflHHAX 

1 . 3arpy3HTe (J)aiiji mTO5-0 1 .max c conpoBOHcp,aK)mero KHHxy KOMnaKx- 
AMCKa. 

2. BKJiroHHxe pe'/KH\i yrjiOBOH npHBH3KH, ipejiKHjm Ha KHonKe Angle Snap 
(YrjiOBaH npnBH3Ka) b HnncHen nacxn 3KpaHa. 

3. Bbi6epnTe HHCTpyMeHT Select and Rotate (Bbmejmxb n noBepHyTB). B OKHe 
iipoeKunn Top (Bh/; CBepxy) mejiKHHxe Ha o6x.eKxe-napajiJiejienHne,zi,e n 
npoxam,Hxe Kypcop BBepx, hxo6bi noBepHyxb odneKx. Cne^H 3a oxcnexaMn 
Koopp,HHax, noBepHHxe o6x>eKx Ha -45°. 

4. rioBxopHxe onepauHio noBopoxa, ho Ha axox pa3 b OKHe iipoeKu,nn Front 
(Bha cnepe^n). noBepHHxe o6x>eKx eipe Ha -45°. Pe3yjibxax ^ojihcch 
B birjiH^exb, Kan noKa3aHO Ha pnc. 5.7. 



Phc. 5.7. napajuiejieiiHiK'/i nocjie pisyx noBopoTOB. OGpaTHTe BHHMaHHe Ha to, mto pe6pa 
oGteKTa Gojiee He napajuiejiBHbi ochm rjioGajibHOH CHCTeMbi KoopAHHaT 

K axoMy MOMeHxy i ip h m oy r o ji b h bi ii 6jiok noBepHyx oxHOCHxejibHO ,apyx 
oceii. I lpep,iiojio>KHM xenepb, hxo BaM xpeSyexcn noBepHyxb axox odbeKx 
OXHOCHXejIbHO OCH, IipOXOp,HLU,eH Hepe3 neHXpbl ero KOpOXKHX xoppoB. Ho 
KaK 3xo c^ejiaxb? KaK 6bi bbi hh cxapaxncb, ycnexa He p,o6hxbch, ecjm He 
B0Cn0JIb30BaXbCH JIOKcUIbHOM CHCXeMOH KOOp/I,HHaX. 

5. PacKponxe ciihcok Reference Coordinate System (Cncxe.vra Koop^HHax) 
Ha naHejm HHexpyMeHxoB h Bbidepnxe Bapnanx Local (JIoKajibHaH). 
06paXHXe BHHM3HHe Ha XO, KaK M3IVieHHJIOCb HOJIO/KeHHe xpoiiKH 
BeKxopoB b OKHe npoeKpHH Perspective (nepcneKXHBa). 

6. YcxaHOBHxe pejKHM orpaHHneHHH npeo6pa30BaHHH ocbio X. 

7. noBepHHxe odneKx eipe Ha 45°. 

3xo ynpaacHeHHe HarjiH^HO pe m o h exp n py eT BajKHoexb npuMeHeHun 
orpaHHneHHH oceii npeo6pa30BanHH b conexanHH c npaBHJibHbiM BbiSopoM 
CHCxeMbi KoopflHHax. BajKHee Bcero noMHHXb, hxo BbiSpaHHbie cncxeMa 
Koop/iHHax h pejKHM orpaHHHeHHH oceii p,eiicxByrox npHMeHHxejibHO k 
KOHK pexHoii KOMaHfle npeo6pa30BaHHH, Koxopyio 




HeoSxo^HMO BbiSpaxb ao 3aaaHaa CHCTeMbi KOopanHax a ycTaHOBKH peacaMa 
orpaHHHeHHa ocea. TaKHM o6pa30M, cacxeMbi KoopanHax a peacaMbi 
orpaaaaeaaH sa^aroxca a j|H xpex xaaoB apeo6pa30Baaaa (aepeMea^eaaa, 
MacmxaSapoBaaaH a aoBopoxa) ae3aBacaMO. 3xo 3aaaax, hxo BaM caeayex 
xai,axejibao cjieaaxb 3a Bbi6opoM cacxeMbi KoopaaHax a peacaMa 
oxpaaaaeaaH ocea, hxo6bi apaMeHaxb ax k HyacHOMy apeo6pa30Baaaio. 

HaapaMep, bbi Moacexe Bbi6paxb KOMaaay Move (FlepeMecxaxb), ycxaaoBaxb 
JiOKajibayio cacxeMy KoopaaHax a BKjaoaaxb peacaM oxpaaaaeaaH ao oca X. 
Ecjim 3axeM bbi nepeaaexe k acaojib30Baaaio KOMaaabi Rotate (IloBepayxb), 
xo a cacxeMa KoopaaHax, a peacaM oxpaBaaeaaa B3MeHflxca Jia6o aa 
apaaaxbie ao yMOJiaaaaio aa h A aHH °K KOMaaabi, Jia6o aa xe, Koxopbie 6buia 
ycxaaoBJieabi a jIH ashhom Ko.viaHAbi nocjieaHHMa. ripa nepexoae CHOBa k 
KOMaaae Move (IlepeMecxaxb) npoasoaaex BoeexaaoBJieaae aoKajibHoa 
cacxeMbi Koopaaaax a peacaMa orpaaaaeaaH ao oca X, Koxopbie 6bma 
saaaHbi flaHHOH KOMaaabi paaee. noaaaajiy JierKO Baacxb b 

3a6jiyiKaeaae, hxo pa3 ycxaHOBjieHHbie KoopaaHaxbi a orpaHaneHaa 
aeacxByiox ana Bcex apeo6pa30BaHaa, oaHaKO axo He xaK. 

Bbi6op cacxeMbi KoopaaHax a 3aaaHae peacaMa orpaHHHeHHH ocea 
npeo6pa30BaHaa — He eaaHCXBeHHbie cpeacxBa ynpaBaeHaa 
npeo6pa30BaHaeM o6x>eKxoB. ttMeexca xarcace B03M0acH0cxb 
ko h xp o j i a p o b ax b nojioaceHae u,eHxpajibHoa xohkh BbiaeaeHHoro o6x>eKxa 
ajia rpynnbi o6x>eKxoB. 

H3MeHeHne nojioxceHHH u;eHTpa 
npeo6pa30saHHH 

H3MeHeHae noaoaceHaa peHxpajibHoa, hjih onopHoa, xohkh o6x>eKxa Baaaex 
Ha aeacxBae KOMaHaai npeo6pa30BaHaa, nepeMeipaa xpoaKy KoopaaHaxHbix 
BeKxopoB, Koxopaa oaHOBpeMeHHO yKa3biBaex a noaoaceHae peHxpa. 

CpeacxBa ynpaBaeHaa noaoaceHaeM peHxpa npeo6pa30BaHaa Haxoaaxca Ha 
naHeaa HHexpyMeHxoB Meacay pacKpbiBaioiu,HMca cnacKOM KoopaaHaxHbix 
cacxeM a KHonKaMH orpaHaneHaa ocea npeo6pa30BaHaa. Ha pac. 5.8 
noKa3aHa pacKpbixaa naaeab HHexpyMeHxa Use Pivot Point Center 
(Hcnoab30Baxb onopHbie xohkh o6x>eKxoB). 



Phc. 5.8. Khoiikh ynpaBJieHHH ucaxpoM npeo6pa30BaHHH, no3BOJiHK>mne ycTanaBJiHBaTB 
nojiojKeHHe tohkh peHTpa b aeficTByiomeH CHCTeMe KoopuHHaT 

HMeioxca xpa xana cpeacxB ynpaBJieHHH noaoaceHaeM uem pa npeo6pa30BaHaa: 

si Use Pivot Point Center (HcnojibaoBaxb onopHbie tohkh oSbeKTOB). Kaacabm 
o6beKx b MAX HMeex coScxBeHHyio jioKajibHyio cncxeMy KoopaaHax. ToaKa 
Haaajia Koop- 



ZjMHaT TaKOH CHCTeMBi Ha3tiBaeTCH onopHOH tohkoh h pacnojiaraeTCH 
o6biHHO b pempe hhjkhcto Kpaa odneKTa. Tanoe nojicmeHHe Hanajia 
jioKajiBHBix Koop^HHaT npHHHMaeTCH no y m o j i h a h n fo . ripn BBidope hhoh 
cncTeMBi Koop^HHaT ee Hanaro TamKe riOMeinaeTCH b onopHyio TOHKy, 
MeHHeTCH TOJIBKO OpHeHTapHH oceii. 

jiUse Selection Center (HcnojiB30BaTB pemp BbipejieHHH). ripn BBipejieHHH 
HecKOJiB khx 06'BeK'roB HcnojiB30BaHne onopHBix ToneK b KanecTBe 
pempoB npeo6pa30Ba hhh mojkct y cjiojkhhtb ero BBmojmeHHe. Bbi6 op 
paHHoro pejKHMa noMeipaeT pemp npeo6pa30BaHna b reoMeTpnnecKHH 
pemp BBmejieHHoro Ha6opa odneKTOB. B stom arynae pemp 
npeo6pa30BaHHH mojkct noMerpaTBCH b npoH3BOJiBHOH toh Ke 
TpexMepHoro npocTpaHCTBa h He npHBH3an donee k HHJKHeMy Kpaio 
onpepejieHHoro odneKTa, KaK b npepBipyipeM cnynae. 
k Use Transform Coordinate Center (HcnojiB30BaTB Hanaro KooppHHaT). 
TeKyipan CHCTeMa Koop/iHHax odnapaeT codcTBeHHOH pempanBHOH 
tohkoh. HanpnMep, pemp rnodanBHOH chctcmbi KooppHHar noMerpaeTCH 
b TOHKe (0; 0; 0). Bbidop panHoro peacHMa no3BonneT bbihouhhtb 
npeo6pa30BaHHH odneKTOB othochtcjibho Hanana KoopppHaT. 

3a chct BBiSopa nopxopHipeii tohkh neHxpa npeodpa30BaHHH mojkho 
ponojiHHTejiBHO b o 3 pe it c x b o b ax b Ha to, KaK 3to npeo6pa30BaHHe dypex 
npHMeHeHO k odneKTy. 

Bo3mojkhoctb HcnojiB30BaHHH onopHBix tomck b KanecTBe peHXpOB 
npeodpa30BaHHH CBH3aHa c erpe opHoii nmepecHOH (jiyHKpHOHanBHOH 
ocodeHHOCTBio nporpaMMBi MAX. KaK yace yKa3BiBajiocb, Bee odneKTbi 
HMeiOT codcTBeHHBie neHxpbr, Ha3BiBaeMBie onopHBiMH TOHKaMH. CMeHa 
nojiojKeHHH peHTpa npeo6pa30BaHHH peiiCTByex jihuib BpeMeHHO. OppaKO 
H3MeHHTB nOJIOJKeHHH OnOpHBIX TOHeK OdbeKTOB MO/KHO H TaK, HTOdbl 3TH 
H3MeHeHHH peHCTBOBanH B pIU I b H C M LH C M nOCTOHHHO. 


H3MeHeHne nojioxceHHH onopHoii tohkh 

UtoSbi BHecTH nocTOHHHO peiiCTByiompe H3MeHeHHa b nonoaceHne onopHOH 
tohkh od'beK'ra, BBipenme stot odneKT h nepeHpme Ha KOManpiiyio naHejib 
Hierarchy (HepapxHH). 3pecb bbi Haitpexe cpepcTBa ynpaBJieHHH onopHBiMH 
TOHKaMH, noKa3aHHBie Ha pnc. 5.9. 

Ha 3toh naHejiH HMeeTCH inecTB KHonoK, KOTopbie HyacHO ocbohtb c caMoro 
Hanajia. Ha3HaneHHe Kaacpoii H3 hhx KpaTKO onncbiBaexcH b npHBepeHHOM 
HHJKe nepenHe. 

• Affect Pivot Only (Tojibko onopa). 3Ta KHonna BKmonaeT pejKHM 
npeodpa30BanHH tojibko onopHOH tohkh. Korpa peaiHM bkihohch, b xope 
npeodpa30BanHH onopHOH tohkh HCKjnoHaeTCH bosmojkhoctb 
cjiynaHHoro B03pencTBHH Ha aneMembi reoMeTpHnecKOH Mopenn 
od'beic'ia. nocjie aKTHBH3an,HH khohkh Affect Pivot Only (Tojibko onopa) 
onopHyio TOHKy mohcho nepeMeipaTB, MacmTadHpoBaTB hjih 
nOBOpaHHBaTB BMeCTe C TpOHKOH KOOpjIH HaTH bix BeKTOpOB. npn 3TOM B 
OKHax npoeKn,HH MAX noHBJimoTCH cnepHanBHBie 3HBHKH, 
n 3 o d p aaca rompe onopHyio TOHKy, k kotopbim h npHMeHHiOTCH 
npeodpa30BaHHH. Ha pnc. 5.10 noKa3aHO, KaK Bbirnupm nopodHBiii 
3HanoK. 

* Affect Object Only (Tojibko od'beKx). flaHHaa KHonKa BKJiiOHaeT peacHM, 

npoTHBonojioiKHBiH peacHMy Affect Pivot Only (Tojibko onopa). npn stom 
nonoaceHne h 



OpueHTat^HH OnOpHOH TOHKH He H3MCHHIOTCH, 3aTO OKaShlBaeiCH B03M03KHbIM 

nepe.Mema rb, MacniTa6HpoBaTB h noBopaHHBaTb oSteKT othochtcjibho ero onop 

HOH TOHKH. 
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Phc. 5 . 9 . Cpe/teTBa jnpaBJieHHH onopHBiMH tohk3mh KOMaHjHOH naHejiH Hierarchy (MepapxHa), 
no3BOJiHiomHe ycTaHaBJiHBaTB onopHBie tohkh, nepeMerpaTB hx h noBopaHHBaTB 
CBH3aHHBie C HHMH TpOHKH KOOp/JHHaTHBIX BeKTOpOB 



3 hshok OnOpHOR TOHKH 


Phc. 5 . 10 . 3HanoK onopHoii tohkh o6T>eKTa, noHBJunoin,HHCH bo BpeMH paSoTBi c KOMaHflHOH 
naHejiBio Hierarchy (MepapxHa). Hmchho k 3TOMy 3HaHKy npHMeHHioTCH 
CTaHflapTHBie thiibi npeo6pa30BaHHH 



h Center to Object (no peHTpy 06'beKTa). AKTHBH3an,HH stoh KHonKn 
Bbi 3 biBaeT nepe.MemeHHe onopHon tohkh b pemp 06'beKTa. Kan bbi 
noMHHTe, Bbime yKa 3 biBajiocb, hto no y m ojinaH h ro onopHaa tohkb Tanace 
noMem,aeTCH b pempe, ho He Bcero 06'beKTa, a ero HHHCHero ocHOBamni. B 
^aHHOM cjiynae onopHan TOHKa noMenjaeTca b hcthhhbih 
reoMeTpHnecKHH pemp 06'beKTa. 

» Align to Object (Bbipobhhtb no 06'beKTy). BbipaBHHBaeT opneHTapHio oceir 
X, Y H Z OnOpHOH TOHKH B COOTBeTCTBHH C OCHMH JIOKajIbHOH CHCTeMbI 
KOOp/I,HHaT Bbl^ejieHHOTO 06'beKTa. 

• Align to World (Bbipobhhtb rjio6ajibHo). BbipaBHHBaeT opneHTapHio oceir 

OnOpHOH TOHKH nO OCHM TJIo6ajIbHOH CHCTeMbI KOOpailHaT. 

• Reset Pivot (BoccTanoBHTb onopy). BoccTaHaBJiHBaeT ncxopHoe nojiojKeHHe 

OnOpHOH TOHKH. ByZJbTe BHHMaTejIbHbl npH HCn 0 JIb 30 BaHHH 3 TOH 
KOMaH^bi coBMecTHO c pejKHMOM Affect Object Only (Tojibko 06'beKT) . Ecjih 
bbi BKJiiOHHTe 3 tot peacHM h nepeMecTHTe 06'beKT b HOBoe nojiojKeHHe, a 
3 aTeM ipejiKHeTe Ha KHonKe Reset Pivot (BoccTaHOBHTb onopy), to 06'beKT 
He BepHeTCH Ha crapoe MecTO k CBoeir onopHOH TOHKe. Bmccto stoto 
onopHaa TOHKa aaiiMeT HcxopHoe nojiojKeHne othochtcjibho 06'beKTa, 
KOTOpblH OCTaHeTCH Ha hobom MecTe b cpeHe. 

Bo BpeMH pa6oTbi c MAX B 03 HHKaeT mhohccctbo CHryapHH, Korpa HMeeT 
cmbicji KoppeKTHpoBaTB nojio'/KeHHH onopHbix tohck 06'beKTOB. Han6ojiee 
nacTO TaKaa noTpe6HOCTb B 03 HHKaeT nocjie HMnopTa m opened 06'beKTOB H 3 
ppyrax nporpaMM. OnopHbie tohkh thkhx 06'beKTOB MoryT paenojiaraTBCH b 
CTopoHe ot hx ueHTpOB. TaKyio cmyapHio mojkho ncnpaBHTb, Hcnojib 3 yH 
KHonKy Center to Object (no pempy 06'beKTa). Eipe ophhm THnHHHbiM 
cjiynaeM BoapencTBHH Ha onopHbie tohkh hbjihctch hx nepeMeipeHHe /yin 
Toro, HTo6bi 3 acTaBHTb 06'beKT noBopaHHBaTbCH pojijkhbim o 6 pa 30 M. Korpa 
Bbi rjiy6jKe 03 HaK 0 MHTecb c npuHipinaMH aHHMapHH 06'beKTOB, bbi no 
^ocTOHHCTBy opeHHTe B 03 M 03 KH 0 CTb BbinojiHeHHH npeo 6 pa 30 BaHHH Ha A 
OnOpHbIMH TOHKaMH. 

Tenepb, Korpa y Bac co3pajiocb o6in.ee b 1 1 e h htj 1 e h h e o peiicTBHH Bcex KOMaH/i 
npeo 6 pa 30 BaHHH, HacTaro BpeMH 6ojiee BHHMaTejibHO paccMOTpeTb 
peHCTBHe Ka'/KHOH KOMaHpbl B OT/ieJIbHOCTH. 

Pa6oTa c 6a30BBiMii npeo6pa30BaHHHMH 

IIaH6ojiee ninpoKO Hcnojib 3 yeMOH kombh^oh npeo 6 pa 30 BanHH hbjihctch 
KOM aHfla Move (nepeMecTHTb). Ee mojkho npHMeHHTb k jno6oMy 06'beKTy 
hjih rpynne BbipejieHHbix 06'beKTOB pa nepeMeipeHHH hx Ha HOBoe mccto b 
cocTaBe cpeHbi. C stoh uejibio cjiepyer Bbi6paTb HHCTpyMeHT Select and 
Move (BbipejiHTb h nepeMecTHTb), ipejiKHyTb Ha 06'beK're h nepeTaipHTb ero 
MbiiHbio. Mohcho 'laK'/Ke mejiKHyTb Ha BbipejieHHOM 06'beK're npaaoii 
KHOnKOH MblHIH, Bbl6paTb KOMaHpy Move (nepeMecTHTb) B KOHTeKCTHOM 
MeHio, Lu,ejiKHyTb Ha BbipepemroM 06'beK're h nepeTaipHTb ero. B npopecce 
nepeMeiHeHHH ypo6HO nojib 30 BaTbCH chctcmoh npHBH 30 K MAX, hto6bi 

6bICTpO H TOHHO pa 3 MeCTHTb 06'beKT B HV 5 KHOM MeCTe. 

KoMapa Rotate (noBepHyTb) peiicTByeT aHajiorHHHbiM o 6 pa 30 M 3 a 
HCKJiiOHeHHeM Toro, hto nepeTacKHBaHHe Kypcopa BBepx hjih bhh 3 no 
3 KpaHy BepeT k noBopoTy 



BbmejieHHoro o6x>eKxa hjih HaSopa odneKxoB. no yMOJinaHHio noBopoT 
npOH3BO^HTCH B OKOHHOH CHCTeMe KOOpaHHaX BOKpyT OCH Z. 3x0 IipaBHJIO 
co6jno^aeTCH b jiio 6 om H3 okoh opxo rpacj) m necKHX npoeKpHH. Koraa bbi 
i [OB opaHHBaeTe ofrbeKx b OKHe npoeKu,HH Top (Bna CBepxy), a 3axeM b OKHe 
npoeKu,HH Front (Bh^ cnepean), Kaacexca, hxo BBinojiHHexcH o/pio n xo ace 
npeo6pa30BaHne, ho Ha aejie noBopoxti b pa3HBix OKHax nponcxoanx 
OXHOCHXejlbHO pa3JIHHHbIX OCeH rjlofiajIbHOH CHCXeMBI KOOp^HHaX. 
npeo6pa30BaHHe noBopoxa o 6 bihho HcnojiB3yexcH b coHexamm c yraoBoh 
npHBH3KOH. 3x0 a aeT B03M05KH0CXB IIOBOpaHHBarb 06'beKX c 
cJ)HKCHpoBaHHBiM maroM, HanpHMep 1 rpaayc hjih 5 rpaaycoB. 

KoMaHfla Scale (MacmxaSHpoBaxB) hcckojibko cjiojKHee nepBBix aoyx 
npeo6pa30BaHHH, nocKOJiBKy b MAX hmcioxch xpn pa3JiHHHBix HHexpyMeHxa 
MacmxaSHpoBaHHH : 

» Select and Uniform Scale (BaiaeaHXB h paBHOMepHO Macmxa6HpoBaxb). 
npoH3BO^,Hx paBHOMepHoe MacmxadHpoBaHHe BBiaejieHHoro o6x>eKxa 
(od'beKxoB) no BceM xpeM KoopanHaxHBiM ochm. OrpaHHHeHHe oceii 
npeo6pa30BaHHH Ha ae hexane axoii KOMaHaai He pacnpocxpaHHexca. 
PCo3(J)(|)HLi,HeHx MacmxaG h p o b a h m h o 6 h>ckxob 3aaaexca b npopeHxax. 
HanpHMep, Macmxa6 200% 03Hanaex ^ByKpaxHoe yBennneHne pa3MepoB 
oO'beK'ra, a 50% — hx asyKpaxHoe yMenbuieHne. 3aaaHHe k o 3 c{i c{i h p h e h xa 
MaciHxaSHpoBaHHH b iipoueHxax o 6 bihho HcnojiB3yexcH b conexaHHH c 
npOpeHXHOH npHBH3KOH, n03B0JIHK)IH,eH H3MeHHXB MaCIHXaO C 3aa,aHHbIM 
maroM, CKaaceM, 10%. 

• Select and Non-Uniform Scale (BaiaeJiHXB h HepaBHOMepHO 
MaCIHXaSHpOBaXB). 3xOX HHCXpyMeHX IIOSBOJIHeX BBinOJIHHXB 
MaciHxaSHpoBaHHe HepaBHOMepHO, xojibko b HanpaBJieHHH oxaeJiBHoii 
KOOpflHHaXHOH OCH HJIH nJIOCKOCXH. OCB HJIH njIOCKOCXB fleHCXBHH 
npeo6pa30BanHH aaaaioxon c iiOMOuibio KHonoK orpaHHneHHH oceii. 

jk Select and Squash (BaiaeaHXB h cacaxa). 3xo eipe opH HHCxpyMCHx 
MacmxaSHpoBaHHH, aeiicxBHe Koxoporo He CBH3ano c orpaHHHeHHHMH 
oceii npeo6pa30BaHHii. yMCHbineHne Macmxa6a o6x>eKxa no oaHoii H3 
Koop/iHHa'i c riOMOLiibio axoro HHexpyMeHxa Bbi3biBaex 
nponoppHOHajiBHoe yBejiHneHHe MacmxaSa no apyi’MM KOopatmaxaM. 

^feiicxBHe Bcex ko M aria m acirnad h poBaHHH cyipecxBeHHO 3aBHCHx ox 
nojiojKeHHa onopHoii xohkh oO beKxa. Ecjih, HanpHMep, yaejiHHHXb ao 200% 
MacmxaS oO'beK'ia, onopHaa xohkh Koxoporo CMeipeHa Ha 5 eaHHHii, ox ero 
ueHxpa, xo Lie Hi p oSneicxa OKaacexca yaaxeHHBiM ox onopHoii xohkh Ha 10 
eaHHHii,. Hhbimh cjiOBaMH, yBejiHHHBaioxcH paaMepbi Bcex Hacxeii o6x>eKxa, 
BKJiiOHaH h paccxoHHne ox ueHxpa ao onopHoii xohkh. BooSipe roBopa, npn 
MacmxaSHpoBaHHH Jiynme Bcero pacnojiaraxa onopHyio xoHKy b 
reoMexpnHecKOM peHxpe hjih b peHxpe HHjKHero Kpaa 06'beKxa. 

Tenepb, Koraa bbi 3Haexe, Ha hxo choco 6 hbi KOMaHaBi npeo6pa30BaHHii, 
Hacxaxa nopa npnMeHHXB hx b a ejie - B cjieayiomeM ynpaacHeHHH BaM 
npeacxoHX bbihojihhxb HMnopx HeKOxopaix odaeKxoB. co3aaHHBix b 
npeaBiaymeii rjiaBe, h pa3MecxnxB hx b cocxane cpeHBi KerejiaSaHa, Koxopaa 
yiKe coaepiKHx paa o6x>eKxoB. 

PEflAKTHPOBAHHE OBXjEKXOB CU.EHBI KErEJIBBAHA 

1. 3arpy3Hxe (jiaiiji mf05-02.max c coiipoBoacaaiOLiiero KHHxy KOMnaKx- 
ancKa. B 3xom (jiaHJie coaepjKHxca HanajiBHBiH BHa BHyxpeHHero 
HHxepaepa cpeHBi KerejiaSaHa. 



KaK BHflHO Ha pHC. 5. 1 1, B COCTaB CHeHbl BXOflHX pafl 6a30BBIX {)6'beKTOB. Ochob 
hoh KHTeptep cueHbi o6pa30BaH h6ckojibkhmh npHMoyrojiBHWMH naHejiHMH m 
TpeMH Ofi'beKTa.MM, C03/iaHHbIMH MCTO^OM BBI^aBJIHBaHHH Ha OCHOBe COJiaHHOB 
pa3jIMHH0H (|)Op.\lbI. ECJIH Bbl XOTHTe nOnpaKTHKOBaTbCH B MOflejIHpOBaHHH, no 
npo6ynxe caMOCTOHTejibHO BOcnpon3BecTH ^aHHyio Modern., Hcnojib3yH rmnyio 
cneHy H3 rjianjia b KanecxBe opneHTnpa. 



Phc. 5 . 11 . CpeHa Kerejn>6aHa c 3apaHee i io/aroTOBJie h h m m n npeflMexaMH. Bbi 
npHcoe^HHHTe k hch oS'beKXbi, co3flaHHbie b npe^bi/jymeii rjiaBe, h 
BOcnojib3yeTecb ko m a Hjia m h npeofpaaoBaHMM H3 stoh rjiaBbi, htoSbi 
pa3MecTHTb ofi bCK i bi b HysKHbix MecTax 

2. BbiOepoTe KOMaH/jy MeHioFile >• Merge (Oanji >• UpHcoeflHHHXb). npneoe,u,MHMxe 
k cpeHe cJ)aHJi mf04-01a.max, cos/iaHHbiH b npe/;bi/jymeH rjiaBe. Ecjih y Bac HeT 
3TOio cjiamia, 3arpy3HTe ero c c o np ob o 3 K,a;aio mer o KHHry k o m i i a kx - h c Ka . 
Bbi^ejiHxe Bee ofibCKXbi iipMeoe^MHaeMOH cpeHbi b crnicKe OKHa /pianora h 
niejiKHHTe Ha KHome OK. 

3. IloBTopHTe mar 2 hcckojibko pa3, npHcoeflHHHB k cpeHe (jjaruibi mf04-02a.max, 
mf04-03a.max, mf04-04.max, mf04-05c.max h mf04-07.max, coa/jaHHbie b 
iipe^bi^ymeH rjiaBe. KaK oSbihho, ecjm bbi He 3aBepmmm eooxBexexByiOLune 
ynpasKHeHHH, to CMOSKexe HafixM HyjKHBie (j)axi.ibi Ha conpoBOSK,a,aiom,eM KHHry 
KOMnaKT-flHCKe. Tenepb BaM iipe^cxonx npHMeHHTb KOMaH^bi npeo6pa30BaHHH 
fljiH paccTaHOBKH o6xx*kxob no cue He. 

3arpy3HB Bee HyacHBie 06 'beKXbi, bbi 3aMeTHTe, hto ohh Mivieiox HenpaBHJiBHyio 
opwemaumo, ctoht He Ha cbohx MecTax, a b pn/;e cnynaeB jiaHte mvieiox 
Heiio/io 6 aioinMH MacmxaS. 

4. AKTHBH3HpyHTe OKHO IipOCKHMH Top (BHfl, CBepxy) H IUCJIKHM i e Ha KHOmte HHCT- 

pyiviema Zoom Extents (Cue Ha ucjimkom). 



5. Bbi 6 epn're HHCTpyMeHT Select by Name (BbmejiHTb no hmchh) h BbipejiHTe b ciimc- 
Ke 06 'beKT c HMeHeM Bowling Pin 1 . 

6 . Tenepb BbiSepnTe HHCTpyMeHT Select and Rotate (BbipejiHTb h noBepHyTb). Bkjiio- 

HHTe peKHM orpaHHneHHH npeo6pa30BaHHH ocbio X h ipejiKHHTe Ha khoiikc 
Angle Snap (yraoBan npHBH3Ka). 

7. B OKHe npoeKpHH Top (Bap CBepxy) rpepKmrre Ha 06 'beKTe Bowling Pint (MoaceTe 
npn Heo 6 xo,gHMOCTH yBejiHHHTb MacmTaS cneHbi) h noBepHHTe ero Ha 90°. Cne- 
flHTe 3 a BejiHHHHOH yrjia b none otchctob KooppmiaT. 

8 . IloBTopHTe ,a,eHCTBHH c 5 no 7 rjih ofi beKTa Alley Text . 

9. npn BbmejieHHOM 06 'beKTe Alley Text Bbi 6 epHTe HHCTpyMeHT Select and Move (Bbi- 
pejiHTb h nepeMecTHTb). Bkjhohhtc peacH.vi orpaHHneHHH npeo6pa30BaHHH mioc- 
KOCTblO XY. 

10. B OKHe npoeKu,HH Front (Bh^ onepepn) nepeMecTHTe tckctobbih 06 'beKT thk, hto- 
6 bi oh pa3MecTHJica no penrpy aapHeii ctchh Kerejib 6 aHa Han rony 6 biMH Tpe- 
yrOJIbHHKaMH . 

1 1 . y CTaHOBHTe pejKHM orpaHHHeHHH no och Y. B OKHe npoeKpHH Top (Bun CBepxy) 
nepeMecTHTe tckctobbih 06'beKT BnjiOTHyio k aapHeil cTeHe. 

12. Bbipejinxe 06 'beKT Bowling Pinl h nepeMecTHTe ero b OKHe npoeKpHH Top (Bnp 
CBepxy) Haaap, k KOHny popoacKH 2. B OKHe npoeKpHH Left (Bap cjieBa) nepe- 
pBHHbTe 06 'beKT-Kerjiio TaK, hto 6 bi oh ycTaHOBHJiCH noBepx pOpOHCKH. 

13. Bbi 6 epHTe HHCTpyMeHT Select by Name (BbipejiHTb no hmchh) h BbipejiHTe 
o 6 T.eKTbi Alley Wall h Doori. 

14. Tenepb Bbi 6 epnTe HHCTpyMeHT Select and Move (BbipejiHTb h nepeMecTHTb). B 
OKHe npoeKpHH Top (Bnp CBepxy) aKKypaTHO pa3MecTHTe CTeHy Bpojib jieBoro 
Kpan cpeHbi Kerejib 6 aHa. Bbi 3aMeTHTe, hto pBepb noKa hto pacnojiai ae rcH He Ha 
TOM KOHpe CTeHbl. 

15. Bbi6epnTe HHCTpyMeHT Select and Rotate (BbipejiHTb h noBepHyTb). 3apairre pe- 
jkhm orpaHHHeHHH npeo6pa30BaHHH ocbio Z h noBepHHTe BbipejieHHbiH 06'beKT - 
CTeHy Ha 180°. Plocjie 3Toro npHMeHHTe KOMaHpy Move (nepeMecTHTb), HTo6bi 
BHOBb BbipoBHHTb nojiojKemie CTeHbi. CTeHa Bee erpe pacnojiaraeTCH Ha HecKOJib- 
ko pecHTKOB caHTHMeTp ob Bbirue, neM HyjKHO, ho 3to 6 ypeT HcnpaBJieHO b cjiepy- 
mrpeM ynpajKHeHHH. 

16. B OKHe npoeKpHH Top (Bnp CBepxy) nepeMecTHTe crryp Ha ruioipapKy ppa 3aKy- 
cbiBaHHH 1 loaapn cTyneHeK. BbipejiHTe no hmchh 06 'beKTbi NGon h Line") h ypajin- 

Te HX. 

17. Bbi 6 epHTe HHCTpyMeHT Select and Uniform Scale (BbipePHTb h paBHOMepHO 
MacmTa 6 HpoBaTb). BbipePHTe 06 'beKT Banana. KOTopbiil noKa hto cjihiiikom 
B ejiHK, h yMeHbmHTe ero pa3Mep po 4% ot hcxophoto. Bnp cpeHbi Ha pam-tbid 
MOMeHT noKa3aH Ha pnc. 5. 12. 

18. CoxpaHHTe cpeHy b rjjanjie c HMeHeM mf05-02a.max. 



KaK BM/xMTe, nojib30BaTbCH KOMaH/jaMH npeo6pa30BaHHii cpaBHHTejibHO 
npocTO. BbinojiHHH tojibko hto 3aBepmeHHoe ynpaacHeHHe, bbi ^ojihchbi 
SbUIH 'iaK/Ke OIIiyTHTb, HaCKOJIbKO IHHpOKO npHMeHHIOTCH KOlViaH^bl 
i ipeo6pa30BaHHH b riOBoe/iHeBHOH pa6o Te c nporpaMMOH 3D Studio MAX. 



Phc. 5. 12. Cu;eHa Kerejiafiaiia nocjie /lofiaisjieiiHH HecKOJibKHX paHee coa/iamiaix oGteKTOB 

Pa6oTa c okhom ^najiora Transform Type-In 
(Bboa AaHHbix npeo6pa30BaHHH) 

Pp 3Toro BpeMeHH bbi iipHMeHHJin npeo6pa30BaHHH, Hcnojib3yH Mbinib b 
KOMdHHapHH C OipaHHHeHHHMH OCeH, peJKHMBMH npHBH30K H BblSopOM 
no^xoAHipeH CHCTeMbi Koop^HHaT. Bee 3to onenb ya,o6Hbie cpe^CTBa .zpra 
ObiCTporo pa3Mem,eHHH oSneKTa b cpeHe. Oahsko, 3a HCKJuoneHHeM 
npHBH30K, nepeuHCJieHHbie cpe,zi,CTBa He oSecnenuBaiOT bbicokoh tohhocth 
npeo6pa30BaHHii. flpn pp CTH3KeHHH TpeSyeMoii tohhocth b MAX HMeeTCH 
okho ^Hajiora Transform Type-In (Bboji aaHHbix npeo6pa30BanHH), no- 
Ka3aHHoe Ha pnc. 5.13, KOTopoe no3BOjraeT BBecTH c KJiaBHaTypbi tohhbic 
HHCJiOBbie SHaneHHH napaMeTpoB npeo6pa30BaHHH. 

/fjin Bbi30Ba OKHa ,a,Hajiora Transform Type-In (Bbo# ^aHHbix 
npeo6pa30BaHHH) hcoSxoahmo BbiSpaTb kombhav MeHio Tools >• Transform 
Type-In (CepBHC >• Bbo/i ^.aHHbix npeo6pa30BaHHH). /fa h hoc okho ^nanora 
Hcnojib3yeTCH tojibko b coHeTaHHH c KOiViaH/jaMH Move (IlepeMecTHTb), Scale 
(MacmTaOnpoBaTb) h Rotate (floBepHyTb). Bbi Bbi^ejineTe odneKT, 
aKTHBH3npyeTe o^hv h 3 KOMaHfl npeo6pa30BaHHH, He npHMeHHH ee k 
o6T>eKTy, a 3aTeM OTKpbiBaeTe okho ^nanora Transform Type-In (Bbo/i 
p,aHHbix npeo6pa30BaHHH), ecjm oho ein,e He otkpbito. Ilocjie aroro bbi 
MOJK eTe hjih npHMe- 


HHTb Iipeo6pa30BaHMe K oSteKTy C IIOMOLIJblO M bl La H , HJIH npOCTO BBeCTH HHCJIOBbie 
3HaneHHH napaMeTpoB i ipeo6pa30BaHHH b OKHe flnajiora. 



Phc. 5.13. Okho /pranora Move Transform Type-In (Biio/i /lamibix npeo 6 pa 30 BaHHH iiepe\ieir;e- 
hhh), c noMoipBio KOToporo mojkho tohho ynpaBJiHTb nepeMemeHneM oSteKTOB 

Okho miajiora Transform Type-In (Bbo^ miHHbix i ipeofipaaoBaHnn) MeroieT 
CBOH Blip B 3aBHCHMOCTH OT THna npeo6pa30BaHHH, C KOTOpBIM BepeTCH 

paSoTa b apnHbiH MOMeHT. Ha pne. 5.13 noKa3aHO sto okho pHajiora 
npeo6pa30BaHHH nepeMemeHHH. Ecjih BbibpaTb Ko.viaH/iy Scale 
(MacmTa6HpoBaTb), to hohbhtch okho pnajiora, noKa 3aHHoe Ha pnc. 5. 14. 



Phc. 5 . 14 . Okho /majiora Scale Transform Type-In (Bboa miHHbix npeo6pa30BaHHH 
MacmTaSnpoBaHHH), a e m o h crp h py io ujee cnen,H(f)HnecKHe napaMeTpbi 
aaHHoro Tnna npeo6pa30BaHHH 

Okho /majiora Transform Type-In (Bboa flammix npeo6pa30BaHHH) no3BOJiHeT pa6o- 
TaTB c npeo6pa30BaHHHMH flByMH paaji n a h bi m h cnocobaMH: nyTeM sa^aHMH a6co- 
jnoTHBix SHaaeHHH napaMeTpoB h nyTeM yKa3aHHH bcjihhhh npHpam,eHHH. Bee 
npeo6pa30BaHHH, napaMeTpbi KOTopnix 3ap,aiOTCH b rpynne chcthhkob Absolute 
(A6cojnoTHbie), BbinojiHHioTCH b rjioSajibHOH CHCTeMe Koop^HHaT. Ecjih BbmejiHTb 
ofibCKT h npHMeHHTb k HeMy Ko.viaHjiy npeo6pa30BaHHH Move (IfepeMecTHTb), yKa3aB 
BejiHHHHy 3 b cm era mkc Z rpymibi Absolute (AbcojuoTHbie), to oSbeKT cmccthtch b 
TOHK y, Koop^HHaTa KOTopoft no och Z paBHa 3. Ecjih 3aKpbiTB flamioe okho mraJiora 
H OTKpbITb ero BHOBb, TO B CMCTMHKe Z OIIflTb 6yA e T 3HaHHTbCH BejIMMMHa 3. 

C APyroii CTopoHbi, yKasbiBaa napaMeTpbi npeo6pa30BaHHH b caeraHKax rpynnbi 
Offset (IIpHpameHHH), bbi 3acTaBJiHeTe sto npeo6pa30BaHHe BbinojiHHTbCH no 
OTHomeHHio k TeKymeMy nojiOHceHHio oSbeKTa. IIpHpameHHH paccMaTpnBaiOTCH b 
T eicymeH CHCTeMe KoopflHHaT c yaeTOM aKTHBHoro OKHa npoeKii,HH h oiipe^ejiHiOT 
KOJIHHeCTBeHHbie BejIHMHHbl H3MeHeHHH TeKyiB,HX napaMeTpoB. IlyCTb, KaK B 
npeafaijiyme.vi npHMepe, aajiano nepeMem,eHHe oSbeKTa Ha 3 eflHHHiibi no och Z. Ecjih 
b Kaaec rae TeKymen chctcmbi KoopjiHHar BbiSpaHa chctcmb Local (JIoKajibHaH). to 
nepeMem,eHHe npoH30HfleT Ha 3 ejiHHHimi no och Z jioKajibHbix KoopjiHHaT obbeKTa. 
KaK TOJibKO nepeMemeHHe SyzteT BbinojiHeHO, b cae'ranKe Z rpynnbi Offset 
(IIpHpameHHH) BHOBb yCTaHOBHTCH BejIHHHHa 0. TaK KaK 3HaaeHHfI IIpHpameHHH 
OTCHHTbIBaiOTCH OT TeKyiII,erO I lOJIO/KeHHH 06 'beKTa. 




Cjie;iyiom,ee ynpamHemie noKa3biBaex, KaK Hcnojib30Baxb okho Anaxora 
Transform Type-In (Bboa xaHHbix npeo6pa30BaHHH), hxo6bi 
MO/p«J)HLi,HpoBaTb HeKOTopbie o6x>eK Tbi H3 iipeAbiAymero yiipaacHeHHH. 

HCII0JIb30BAHHE OKHA AHAJIOrA TRANSFORM TYPE-IN (BBOA flAHHbIX 
nPE0BPA30BAHHH) flJIfl IIPE0BPA30BAHHH OBBEKTOB 

1. 3arpy3HTe cjiaibi mf05-02a.max, ecjin oh eipe He 3arpyjKeH KaK pesyjibxax 
upeAbiAVLuero ynpaiKHemra. 

2. Bbi6epHTe n h cxpy m e ht Select by Name (BbiAejiHTb no hmchh) h Bbi^ejiHTe 
o6x>eKXbi Alley Wall h Door 1 . 

3. Tenepb Bbi6epnxe h h cxpyMeHX Select and Move (BbmejiHTb h 
nepeMecTHTb). BbinojiHHTe Ko.viaH/jy Memo Tools > Transform Type-In 
(CepBHC >• Bboa AaHHbix i ipeo6pa30BamiH) , hxo6bi Bbi3BaTb okho Anaxora 
Move Transform Type-In (Bboa AaHHbix npeo6pa30BaHHH nepeMeipeHHH). 

4. A K'i h b h 3 h py h xe okho npoeKprai Top (Bha CBepxy) h BBeAHxe hhcjio -24 b 

cnexHHK Z rpynnbi Offset: Screen (ITpHpameHHH: SKpamibie). B 

pe3yjibxaxe o6a offbeKxa nepeMecxaxcH bhh 3 Ha 24 eAHHiiubi no och Z h 
cxeHa 3afiMex npaBHJibHoe nojiojKeHHe oxHOCHxejibHO ocxaxbHOH cpeHbi. 

5. BbiAenHxe od'beKx Chair. Bbi 3aMexHxe, hxo, nocKOJibKy BbiAejieH Bcero 
oahh od'beKx, Ha axox pa3 A° CT ynHbi chcxhhkh rpynnbi Absolute: World 
(AdcojiioxHbie : 

rnodajibHbie). KoopAmraxa Z paBHa 18,86 h yKa3biBaex xeKyipee 
nojioaceHue onopHoii xohkh o6x>eKxa-cxyjia. 

6. YcxaHOBHxe b cnexHHKe Z rpynnbi Absolute: World (AdcojnoxHbie: 
rjioSajibHbie) BejiHHHHy -5,5. B pesyjibxaxe cxyji nepeMecxHxca bhh3 no 
och Z npHMepHO Ha 24 eAHHHpbi. 

7. 3aKpofixe okho Anajiora Transform Type-In (Bboa AaHHbix 
npeo6pa30BaHHH) . 

8. CoxpaHHxe cJiaHJi noA HMeHeM mf05-02b.max. 

Bo MHorax cjiynanx BbinojiHeHne npeo6pa30BamiH o6x>eKxoB c noMOipbio 
Mbimn oSecnenHBaex A° CTa xoHHyio xoHHoexb. Ho BpeMH ox BpeMemi aah 
A oexHHeeHHH nocxaBJieHHOH n,ejiH y Bac 6yAex B03HHKaxb noxpeSHoexb 
BbinojiHHXb npeo6pa30BaHHe c ocofioii aKKypaxHOCxbio h xohhocxbio. TaK, b 
i ipeAbiAymeM ynpaiKHeHHH xpeboBaiiocb nepeMecxnxb ABa obneKxa xohho Ha 
24 aiohmb. npn 3 xom npoLiie 6 buio B0cn0Jib30Baxbca okhom Anajiora 
Transform Type-In (Bboa AaHHbix npeo6pa30BamiH), neM HacxpanBaxb mar 
cexKH h ycxanaBJiHBaxb peacMM npnBH3KH k cexKe, hxo xaniKe Morno noMOHb 
nojiyHHXb xpeSyeMbin pe3yjibxax. 

npeo6pa30BaHHe oO'beKxoB — npocxoii h npnxoM Mom,HbiH mcxoa 
peAaKxnpoBaHHH o6x>eKxoB b MAX. Ho npeo6pa30BaHHH objiaAaiox 6ojiee 
mnpoKHMH B03M03KH0CXHMH, HeM npocxoe BbinojiHeHHe nepeMemeHHH, 
noBopoxoB hjih MacmxabnpoBaHHH ofxbeKxoB cpeHbi. Mojkho Hcnojib30Baxb 
KOManAbi npeo6pa30BanHH aah pa3JiHHHoro xniia KJiOHMpoaaHHH, xo ecxb 
co3AaHHH Ay 6 j i u Kaxo b od'beKxoB. B npopecce KJiOHnpoBaHHH bboahxch b 
AeiicxBHe cncxeMa axanoHOB MAX. 



PaSoTa c CHCTeMOii 3TajioHOB MAX 

flavKe TaKne npocTbie onepaii,HH, KaK npeo6pa30BaHHH 06'beKTOB, MoryT npti 
onpe^ejieHHbix ycnoBHHx iipojieMOHCTpnpoBEiTb cboio HCTHHHyio th6koctb h 
npopyKTHBHOCTb. Ceimac BaM npe^CTOHT e/ieJiaxb eipe o^hh mar b ocbochhh 
npeo6pa30BaHHH h HcnbrraTb hx b jieJie co3,a,aHHH hobbix 06'beKTOB. 3to 
Pf3 CTHraeTCH C IIOMOHJ,bPO CHCTeMbI 3TEUIOHOB (CHCTeMbI KJIOHHpOBaHHH) MAX. 

CHcreivia 3 teuiohob — sto o6ipee cpep,CTBO ynpaBJieHHH TeM, kokhm o6pa30M 
KOIIMpyPOTCH 06'beKTbI B MAX. C03p,aTb KOnHIO 06'beKTa B MAX p,OCTEiTOHHO 
npOCTO. fljIH 3TOrO CTOHT JIHUIb yZjepjKHBaTb KJiaBHBiy Shift Iipo BbHIOJIHeHHH 
npeo6pa30BaHHH nepe.viemeHHH, noBopoTa hjih MacmTa6a. Kan tojibko bbi 
o6o3HaHHre HOBoe nojiojKeHHe npeo6pa3yeMoro 06'beKTa, iiohbhtch okho 
/ piajiora c 3anpocoM Ha bbo/i hmchh h THna stoto 06'beKTa. 3 to okho ^najiora 
noKa3aHO Ha pnc. 5.15. flpopecc co3flaHHa py6jiHKaTOB 06'beKTOB b MAX 
Ha3biBaeTCH KJiOHHpoBaHHeM (cloning), h b stom okhc .zjnajiora nepeHHCJieHbi 
TpH THna KJIOHOB, KOTOpbie MOTyT 6bITb C03paHbI. 



Phc. 5.15. Okho /piajiora Clone Options (FlapaMeTpbi KJIOHHpOBaHHH), b kotopom mojkho yKa3aTb 
MAX, KaKoii H3 THncB kjiohob TpeGyeTCH co3,n,aTb 


Tmibi kjiohob 06'beKTOB 

IlepBblM THnOM KJIOHa HBJIHeTCH Copy (KonHH), KonHH 3 TO TOHHBIH 

py6jtHKax 06'beKTa, BOcnpoH 3 Bop,HHj,HH Bee ero napaMeTpbi, KpoMe hmchh. 
KonHH 06'beKTa 33 HH MaeT B naMHTH CTOJIbKO Hte MeCTa, CKOJIbKO OpHTHHajI. 
Korp,a bbi eoa^aexe kjiohbi, MAX bbto m eith h ec k h nepeHMeHOBbiBEtex koiihh, 
fl,o6aBJiHH iiopn/tKOBbie HOMepa k hmchh opHraHara, ecJiH tojibko bbi He 
6 yzjeTe KajKppiii pa 3 caMOCTOHTejibHO bbo^htb pjia. koiihh HOBbie meHa. B 
HTore mojkho nojiyHHTb Ha6op 06'beKTOB c HMeHaMH TreeOl, Tree 02 h t. r . 
TaKne HMeHa yKaabiBEiiOT Ha to, hto 06'beKTbI hbjihiotch kjio HaMH. 

BTopbiM THnoM KJiOHa HBJIHeTCH Instance (06pa3en,). 06'beKTbi-o6pa3ii,bi 
npaKTHnecKH He Tpe6yiOT p,o 1 1 o ji h htcjibho ro pacxop,OBaHHH pecypcoB 
naMHTH KOMnbiOTepa, 3a hckji pone h tie m 3Tana b h sy eu r h 3 ei u, h h cpeHbi, 
3HanHTejibHO coKpaipan TeM caMbiM 06'beM (|)eihjiob. 06pa3eu, — sto TEiKHce 
TOHHBIH py6jIHKaT OpHTHHajia, HO COXpaHHIOm,HH C OpHTHHEUIOM 
Hepa3pbiBHyio cbh3b. Ecjih npnMeHHTb k jno6oiviy H3 o6pa3poB 



o6'fceKTa TOT HJIH HHOH M O AM ([) M KOTOp , TO H3MeHeHHH OTpa3HTCH Ha BCeM 
ceMencTBe o6pa3ii,OB, brjifombh h opHrHHaji. B pe3yjiBTaTe OKa3biBaeTCH 
OHCHb npOCTO C03,ZjaBaTB 3(|)(|)eKTBI, nO^oSHBie A6HCTBHK) nOpBIBa BeTpa Ha 
3apocjiH ueeTOB. Bee uBeTbr MoryT 6biTb o6pa3u,aMH OAHoro opHTHHana. Ecjih 
nocjie 3Toro npHMeHHTb mo ah c|i h KaTO p Bend (H3 th6) k o^HOMy H3 o6pa3u,OB, 
TO BCe HBCTbl H30rHyTCH OflHOBpeMeHHO. ripHMeHHH aHHMaU,HK) K 
MOflH(|)HKaTOpy H3ra6a Op,HOrO H3 o6pa3H,OB, Bbl TeM CaMbIM BbHIOJIHHTe 
aHHMapHio h Bcex ocTajibHbix hbctob. 

nocjie^HHM THnoM KJiOHa HBJineTCH Reference (3K3eMnjiHp). 06T>eKT- 
3K3eMnjiHp nofloSeH o6pa3uy, ho meeT jinirib oahoctopohhioio cbh3b c 
O pHTHHajIOM . HhBIMH CJIOBaMH, eCJIH Bbl H3MeHHTe OpHTHHajI od'beKTa, ero 
3K3eMnjiHp TaKJKe h 3 mchhtch. Ho ecjin bbi npHMemiTe m o ah c}) h K arop bi k 
3K3eMiijiHpy, 3 to He CKajKeTCH Ha opHrHHajie. 06'beKTbi-3K3eMnjiHpbi HMeiOT 
cbok) codcTBeHHyro Hep apxune CKyio naMHTb m o^h c|) h K aro po b . 

PadoTaa c MAX, bbi 6yA eTe CTajiKHBaTbCH c CHTyapHHMH, Tpe 6 yK>in,HMH 
Hcnojib30BaHHH 3K3eMnjiHpoB, a name — o6pa3H,OB 06 'beKTOB. HanpnMep, 
mojkho eo3AaBaTb o6pa3u,bi TeKCTyp b Pe^aKTope MaTepHajiOB hjih o 6 paspbi 
KOHTpojuiepoB aHHMapHH b MOAyne Track View (npocMOTp TpeKOB). Bo Bcex 
cjiynanx o 6 'b e rtbi - o 6 p as 14 b 1 hoao 6 hbi opHrHHaraM h Bee H3MeHeHHH, 
npoH3BOAHMbie c oahhm H3 o6pa3H,OB, pacnpocTpanmoTCH Ha Bee 
ocTajibHbie. no Mepe Toro KaK bbi 6 yAeTe BCTpenaTb Bee HOBbie h HOBbie 
CHTyapHH, b KOTopbix noTpe 6 yeTCH Hcnojib30BaHHe o6pa3n,OB, bbi nojmee 
OHjyTHTe, HaCKOJIBKO nOJie3HBIM THnOM 06 'beKTOB OHH HBJIHIOTCH. 

KpoMe AyfijinpoBaHHH 06'beKTOB b xo^e npeo6pa30BaHHH, 3Ty onepapmo 
mojkho npoH3BOAHTb h c riOMOiHbio cneu,najibHon KOMaHAbi Clone 
(KjiOHHpoBaTb) Memo Edit (npaBKa). B pesyjibTare BbinojmeHHH stom 
KOM aHABi co3AaiOTCH av 6 j 1 MKaTbi jho 6 bix BbiAejieHHbix 06'beKTOB, KOTopbie 
ocTaiOTCH TOHHO Ha Tex JKe MecTax, hto h opHTHHajibi. nocne co3AaHHH 
KJiOHa BbiAejieHHe 06'beKTa-opm'HHajia otmchhctch, a kjioh, HanpoTHB, 
CTaHOBHTCH BblACJieHHBIM, TaK HTO K HeMy MO Hi HO HeMeAJI eHHO npHMeHHTb 
jno6bie npeo6pa30BanHH. 

Hcnojib30BaHne komhha Move (nepeMecTHTb), Rotate (noBepHyrb) h Scale 
(MaCHITa6HpOBaTb) H CBH3aHHbIX C HHMH AOIIOJIHHTejIbHblX 

CJ)yHKH,HOHajIbHbIX B03M0JKH0CTeH OTHOCHTCH K HHCJiy THnOBbIX pyTHHHBIX 
onepauHH, nocTOHHHO BbinojiHHeMbix b npopecce noBceAHeBHOH pa6oTbi c 
nporpaMMOH MAX. Oahsko h m e iotch h APy™e, He ctohb nacTO 
Hcnojib3yiOHi,HecH KOManAbi npeo6pa30BanHH, KOTopbie HaM npeACTOHT 
paccMOTpeTb. 

Hcnojib30BaHHe KOMaHA 
BblpaBHHBaHHH , nocTpoeiraa 
opHaMemoB h 3epKajibHoro 
OTpaHCeHHH 

B nporpaMMe MAX hmciotch ein,e rpn Tana npeo6pa30BaHHH, o KOTopbix 
BaM cjieAyeT 3HaTb: Align (Bbipobhhtb), Array (OpHaMeHT) h Mirror 
(OTpa3HTb). 3 th KOManAbi hbjihiotch KOMaHAaMH npeo6pa30BamiH, 
nOCKOJIBKy OHH H3MCHHIOT IIOJIOHCeHHe 06'beKTa H B 



pane cjiynaeB cos^aio'r npn H3MeHeHHn nojioaceHHH o^,Hy mjih hcckojibko 
KOIII1M 06 'beKTOB. Bbl MO/Ke're HaHTH KHOnKH aKTHBH3ail,HH Ha3BaHHBIX 

KOMaH/i Ha CTaH^apTHoii nane-jin HHCTpyMeHTOB, KaK noKa3aHO Ha pnc. 
5.16, a caMH KOMaH^bi b MeHio Tools (CepBHc). 



Phc. 5.16. KHonKH HHOTpyMeHTOB Align (BbipoBHHTb), Array (OpHaMeHT) h Mirror (C>Tpa3HTb) 
aKTHBH3npyioT He oneHB nacTO Henojib3yeMbie npeo6pa30BaHHH. C noMombio 3 thx 
onepapirn mojkho oflHOBpeMeHHO h npeo6pa30BaTb o6b.eKTbi, h co3^aTb pa/j hx koiihh 

Pa6oTa c KOMaHflOH Align (Bbipobhhtb) 

KoMaH^a Align (Bbipobhhtb) npHMeHHeTCH /pm BBipaBHHBaHHH o/pioro 
o6T>eKTa no OTHOineHmo k npyroMy. BbipaBHHBaHHe Moacex i ipoh3boahtbch 
3a cm ex nepeMeipe hhh, noBopoTa hjih m ao mxa6 m p o b aH h h . HtoSbi 
BBHIOJIHHTB TaKyiO OIiepaiJMIO, BBI npOCTO /J,OJI/KHBI BBmejIHTB o6b 6KT, 
Tpe6yroLu,HH BBipaBHHBaHHH. Ba'ie.M cjie/jyex bbi 6paTB KOMaHay hjih 
HHCT pyMeHT Align (Bbipobhhtb) h BBmejIHTB od'beKT, othochtchb ho 
KOTO pOrO /JOJIIKHO 6 bITB BBHIOJIHeHO BbipaBHHBaHHe. B 3TOT MOMeHT 
noHBHHeTCH okho ^nanora, noKa3aHHoe Ha pnc. 5.17. 



Phc. 5 . 17 . Okho njianora Align Selection (BbipaBHHBaHHe BbmejieHHH), c noMombio 

KOTOpOrO MOJKHO BbipOBHHTb O^HH OfSbCKT nO OTHOHieHHIO K /ipyi'OMy 3a 
cae r onepapHH m ac ij rra 6 up cb a h m f i , noBopoTa h/hjih nepeMemeHHH 

Kan noKa3aHO Ha pnc. 5.17, b okhc gHanoraAlign Selection (BbipaBHHBaHHe Bbine- 

JieHHH) HJIH BBipaBHHBaHHH OfibCKTOB npefly C M OTp e H O HCCKOJIBKO O M e H b MOHJ,HbIX 
cpe/ic i B. Ka3KH,oe H3 hhx KpaTKO onncbiBaeTCH hh/KC. 

h Align Position (Reference Coordinate System) (BbipoBHHTb nojioHceHHe (TeKyman 
CHCTeMa KoopHHHaT)). 9ra rpynna napaMeTpoB onpeneJineT, KaKne KOopnnHaTbi 
npeo6pa3yeMoro offbeKra 6ynyT BbipaBHHBaTBCH othochtcjibho onopHoro 
ofibeKTa. 




jZJjih BbinojiHeHHH npeo6pa30BaHHH oiepyex npocTO ycxaHOBHXb 
HeoSxo^HMBie cjuiajKKH. KpoMe Toro, Bbibupaa HyacHbie no3Hu,HH 
1 1 ep e kjiio m axe ji e h Current Object (TeKymuH ofrbeKx) h Target Object 
(OnopHBiii o6'beKxj, mojkho He3aBncnMO 3a/iaxb, KaKue xohkh xeKyipero h 
onopHoro o6x>eicxoB 6yayx BBipaBHHBaxBCH. Bo3MOJKHBie BapnaHXBi — 
Minimum (MHHHMyM), Center (Ljemp), Pivot Point (OnopHan xoHKa) h 
M aximum (MaKCHMyM). BbipaBHHBaHue iipoh3bop,hxch b BbiSpaHHofi 
cncxeMe Koop^HHax, Ha3BaHne Koxopon yKa3BiBaexcn b 3arojiOBKe 
pasp,ejia. TaKHM o6pa30M, BbipaBHHBaHue 3aBHCHX em,e h ox Bbi6opa 
cncxeMbi Koop/iHHax. 

b Align Orientation (Local) (BbipoBHHXb opHeHxaipno (JIoKanbHbie 
KoopAUHaxbi)). IlapaMexpbi axoro pasp,ejia no3BOJiHiox corjiacoBaxb 
opHeHxauHio jioKajibHOH cncxeMbi Koop^HHax BBipaBHHBaeMoro obbeKxa 
oxHOCHxejibHO onopHoro no Kanc^OH H3 xpex oceii KooppHHax, sapaBaeivibix 
y cxaHOBKOH cooxBexcxByiom,Hx ijuiaiKKOB X, Y, Z Axis (Ocb X, Y, Z). /jaHHoe 
npeo6pa30BaHHe Bcerp,a npoH3Bop,uxcH b JioKajibHOH cncxeMe Koop^HHax. 

• Match Scale (CorjiacoBaxb Macmxab). B aaKJiioweHHe mojkho 3a ciex 
y cxaHOBKH cooxBexcxByiom,Hx cjuiaacKOB noxpe6oBaxb coraacoBaHHa 
MacmxaSoB BbipaBHHBaeMbix oObeirroB no ochm X, Y h Z BHe sobhchmocxh 
OX cncxeMbi KOOp/I,HHaX. 

KaK BHflHxe, KOMaH/ia Align (Bbipobhhxb) iipepocxaBJiHex MHoro aneivieHxoB 
ynpaBJieHHH iipopeccoM BbipaBHHBaHHH obneKxoB. Ho b nporpaMMe ecxb 
ein,e pa# HHCxpyMeHxoB BbipaBHHBaHHH, pacnoHaraiom,HxcH Ha 
^OnOHHHXejIBHOH IiaHCJIH KHOnKH Align (BbipOBHHXb) H nOKa3aHHBIX Ha pnc. 

5.18. 



Phc. 5 . 18 . KHonna Align (BbipoBHHTb) h ee naHejib ^onojiHHTejibHbix HHexpyMeHTOB. 
3necb bbi natOere uejibiii Ha6op pa.xiHMHbix cpe/icxe BbipaBHHBaHHH oSbcktob 

CymecxByex HHCTpyMeHTAlign to View (Bbipobhhxb no OKHy), 3acxaBJiHK>iH,HH o6ben 
xbi BBipaBHHBaxBCH OTHOCHxejiBHO TeKymero oKHa npoeKH,HH. H.\ieercH xaKace 
HHexpyMeHx Align Camera (Bbipobhhtb no KaMepe), iio 3 bojihiouj,hh bbihojihhxb bbi- 
paBHHBanHe oSbcktob othochtcjibho OKHa npoeKpHH Camera (KaMepa). Mnoi ne H3 
3XHX AOnOJIHHXejIBHBIX HHCTpyMCHXOB I ipe,gHa3HaHeHBI flJIH HCn0JIB30BaHHH XOJIBKO B 
cnen,HajiBHBix cjiyaanx, h hx paccMOTpeHHe bbixo^ht 3a paMKH naHHOH khhth. 

Pa6oTa c KOMaH^OH Array (OpHaMeHT) 

Cjie/iyiomeH komoh^oh npeo6pa30BaHHH hbjihctch KOMamia Array (OpHaMeHx). OHa 
no3BOJiHex co3,aaBaTb mho ace ctb e hhbi e /lyfijiMKaTbi oSbeKxoB. KoxopBie paBHOMepHO 




paccTaBJiHiOTCH b npocTpaHCTBe cueHbi no Kpyry hjih pobhbimh pjmaMH, 
o6pa3yn CBoeo6pa3Hbin opHaMeHT. OpHaMeHTBi H3 o6x>eKxoB MoryT 
0,o3/iaBaxbCH b o^hom, ymyx h ^aace b Tpex H3MepeHHHx. Mohcho xaKace 
yKasaxb, cae^yex an npn co3,a,aHHH opHaMeHxa Hcnoab30Baxb Konnn, 
o6pa3n,bi nan 3K3eMnaHpbi o6x>eKxa-opHrHHaaa. Hxo6bi co3,u,axb opHaMeHX 
H3 o6x>eKxoB, Bbi^eanxe oSneKx-opHrHHaa n BbiSepnxe ko MaH/jy nan 
HHCxpy.vieHx Axray (OpHaMeHx). B pe3yabxaxe noHBnxcH okho ^naaora Array 
(OpHaMeHx) , noKa3aHHoe Ha pnc. 5.19. 

Okho ^naaora Array (OpHaMeHx) BKaionaex nejibin pay ajie.vieHxoB 
ynpaBaeHHH, Koxopbie mohcho npHMeHHXb, hxoSbi onpe,zi,enHXb, KaK sxox 
opHaMeHX ^oaaceH co3,zi;a BaxbCH. B npHBe^eHHOM mince nepemie 
nepeHMcaeHbi HeKoxopbie H3 sxhx ajieMCHxoB ynpaBnemra h ^aHbi hx 
KpaxKHe noacHeHHH. 

• Array Transformation (Ilpeo6pa30BaHHe b MaccHB). 3xa rpynna 
yiipaBJtHiOLunx napaMexpoB onpe^eanex HHxepBaabi Meacpy o6x>eKxaMH, 
cocxaBaHiom,HMH opHaMeHX. 3a^,aBaxb 3 xh napaMexpbi mojkho KaK b bhhc 
npHpam,eHHH ox o6x>eKxa k o6neKxy (rpynna chcxhhkob Incremental), xaK 
h b BH^e oSiuhx pa3MepoB HHxepBaaa, b npeaeaax Koxoporo aoaacHbi Sbixb 
pacnpeaeaeHbi offbeKXbi (rpynna chcxhhkob Totals). BbiSop xoro, k 3 khm 
o6pa30M Syayx 3aaaBaxbcn HHxepBaabi, nponsBoanx ch ipeanKOM Ha 
HyatHOH KHonne co cxpeaKOH caeBa nan cnpaBa ox Ha3B3HHH xHiia 
npeo6pa30BaHHH, nocpeacxBOM Koxoporo 6ya,ex co3aaBaxbca opHaMeHX, — 
Move (IlepeMeni,eHHe), Rotate (FIoBopox) nan Scale (Macmxa6). 
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Phc. 5.19. Okho /inajiora Array (OpHaMeHT), iioaisojiHioinee cos/iaBaxh o/mo-, /inyx- h 
T pexMepHbie opHaMeHTM H3 o6"beKTOB 


• Type of Object (Tmii o6x>eKxa). 3xox nepeKaionaxeab no3BoaHex 
onpeaeanxb, 6yaex an opHaMeHX co3aaBaxbca Ha ochobc koiihh 
opnrnHajia (Copy), ero o6pa3n,OB (Instance) nan 3K3eMnaapoB 
(Reference). 

• Array Dimension (Pa3MepHOCxb MaccnBa). 3xa rpynna aaeMeHxoB 
ynpaBaeHHH no3 Boanex 3a#axb oSipee Hncao o6x>eKxoB b cocxaBe 
opHaMeHxa, a xaKace yKa3axb, ^oaaceH an oh 6 bixb o/j,h o m e p h bi m 
(nepeKaionaxeab ID), ,n,ByMepHBiM (2D) hjih xpexMepHbiM (3D). 

Ha pnc. 5.20 noKa3aH npnMep xpexMepHoro opHaMeHxa H3 o 6 x>e kxo b - c <j) e p . 






Phc. 5.20. ynopsmoHeHHMH b npocTpaHCTBe Ha6op c(J)ep, co3^aHHBiH c noMombio KOMaHflbi Array 
(OpHaMeHT) 

Pa6oTa c KOMaHflOH Mirror (OTpa3HTb) 

BepoHrao, HaH6ojiee aacxo H3 KOMaHfl cneipiajiBHBix npeo6pa30BaHHH 
HcnojiB3y eTCH KOMaH^a Mirror (Oxpa3HXB). 3xa KowaH^a co3,qaex xohhbih 
3epKajiBHBiii ^ySjiHKaT Bbi^ejieHHoro ofxbeKxa oxhochxcjibho 3a/jaHHOH och. 
/Jjih aToro HyiKHO Bcero jihhib bbiacjihtb o6x>eKx h BBiSpaxB KOMaH/jy Mirror 
(Oxpa3HXB). nocjie 3Toro noHBJiHeTCH okho ^Htuiora Mirror (OxpajKeHHe), 
noKa3aHHoe Ha pnc. 5.21. 



Phc. 5.21. Okho /[Haaora Mirror (OTpaaiciiHe), c noMoiuaio KOToporo ho;kiio cos/iaisaxi, aepicajib 
Hbie flySjiHKaTbi o6"beKTOB OTHOCHTejibHO jnoGoii H3 KoopflHHaTHbix oceir 

B OKHe ^Hjuiora Mirror (OxpaaceHHe) co^epacaxcH Bcero aee rpymibi 
napaMeTpoB. IlepBaH rpynna, Mirror Axis (Ocb oxpaaceHHa), no3BOJiHex 
sa^a'i b ocb 3epKajiBHoro oxpa/KCH mh . 3xo aeaaexen coBepmeHHO TaK ace, KaK 
h orpaHHneHHe och npeo6pa30BaHHH. IloKa3aHHBiH Ha pnc. 5.21 chcthhk 
Offset (CMeipeHHe) no3BOJiHeT 3a#axB BejiH- 






HHHy CMemeHHH OIIOpHOH TOHKH OXpaJKeHHOrO 06 'fceKTa no OTHOmeHHIO K 
onopHon TOHKe ncxopHoro obneKxa. Kan n b ciiynae ^pyrnx ranoB 
npeo6pa30BaHHH, onepapna oxpaiKeHHH BBinojiHHeTCH b xeKymeii cncTeMe 
KOOp^HHaT. 

Bxopan rpynna ajieMeHXOB ynpaBJieHHH, Clone Selection (Bbibop KJiOHa), 
no3BOJineT Bbibpaxb ran KJiOHa, co3^aBaeMoro npn oxpaiKeHHH. no 
yMOJinaHHio KowaH/ta Mirror (Oxpa 3 HXb) Boobipe He co 3 Aaex KJiOHa 
(y CTaHOBJieH 1 1 ep e kji fo h axe ji b No Clone — HeT KJiOHa), co3^,aBae 3epKajibHbin 
BapnaHT opnrnHajia, ho mojkho xaKHce Bbibpaxb op,hh H3 cjie,ayioni,Hx 
BapnaHTOB : Copy (Koiihh), Instance (06pa3en,) mjim Reference (BbseMiurnp). 

B cjiepyiouj,eM ynpaacHeHHH BaM npepyxonx nocTpoHTb 3epKanbHoe 
OTpajKeHne CTeHbi KerejmbaHa, pa3Mem,aioiii,eHCH c o^hoh ctopohm 
noMememra, h noMecTHTb nybJinKax Ha /jpyryio cxopoHy. Mojkho npo^ejiaxb 
3xo h c HcnojiB30BaHHeM KOi\iaHp,bi nepeMem,eHHH c o/ih o b pe m e h h bi m 
KJiOHHpoBaHneM, opHaKO b pnpe c/iynaeB npom,e BOcnojib30BaxbCH 
npeo6pa30BaHHeM 3epKajibHoro oxpaHceHHH. 

3EPKAJIbHOE OTPA5KEHHE CTEHbl C flBEPblO 

1. 3arpy3Hxe cjiaiL'i mf05-02b.max, co3,zi,aHHbiH b npopecce npep,brnyuj,ero 
jmpajKHeHHH , ecjin oh ein,e He 3arpyiKeH. 

2. Bbibepnxe n h cxpy m e ht Select by Name (Bbmejmxb no hmchh) h 
B bi/i,ejiHxe o6'beKXbi Alley Wall h Door 1 . 

3. IH,ejiKHHxe Ha KHome n h cxpy m e m a Mirror (Oxpa3HXb). 

4. YcxaHOBHxe ri ep e kji io n axe ji b Clone Selection (Bbibop KJiOHa) b 
nojiO/KeHMe Instance (Obpa 3 eu,) h Bbibepnxe ocb X b KanecxBe och 
oxpaHceHHH. 

5. YcxaHOBHxe b cnexnHKe Offset (C.viemeHMe) BejiHHHHy 274, nxo 
npH6jiH3HxejibHO cooxBexcxByex mnpHHe noMememra KerejmbaHa. 

6 . tifejiKHMxe na KHonKe OK hjih 3 aBepmeHHH ^eiicxBHH KOMaH^n. 

7. AKXHBH3Hpynxe okho npoeKipm Top (Bha CBepxy) h ipejiKHHxe Ha KHonKe 
Zoom Extents (CpeHa pejiHKOM). 

8 . BbmejiHxe o 6 x>eKx Chair c noMOipbio HHCxpyMeHxa Select Object 
(Bbi^ejmxb obneKx). 

9. Bbibepnxe bhobh HHexpyMeHX Mirror (Oxpa 3 HXb). 

10. YcxaHOBHxe Y b KanecxBe och oxpajKe hhh h 3ap,aiixe CMeipeHne paBHbiM 
-60. n e p e k j i io h axe j i b Clone Selection (Bbibop KJiOHa) yace ^ojihcch bbixb 
ycxaHOBJieH b nojioJKemie Instance (Obpa3en,) bo BpeMH npep,bi/iyni,eH 
onepan,HH. 

11. LLjejiKHMxe Ha KHonKe OK, nxobbi co 3 ,n;axb 3 epKajibHoe oxpajKemie. 

12. Bbibepnxe HHexpyMeHX Select and Rotate (Bbi^ejinxb h noBepHyxb). 
Bbip,ejmxe oba obneKxa-cxyjia. 

13. Bbibepnxe b KanecxBe peHxpaJibHOH xohkh npeobpa30BaHHH Bapnanx 
Use Selection Center (Hcnojib30Baxb neHxp Bbi^eneHHH). 

14. BKJiiOHHxe pejKHM yrjiOBOH npHBH3KH, mejiKHyB Ha KHonKe Angle Snap 
(YrjiOBaH npHBH3Ka) b hhjkhch nacxn 3KpaHa. Y^epncHBan KJiaBHiny 
Shift, noBepHHxe cxyjibH Ha 90°. 



15. Korpa bu oxnycxHxe KHonKy m hi lum, iiohbhtch okho pHanoraClone Options (11a- 
paMexphi kj i o h m p o b a h m > i J . y CTaHOBHTe b KanecTBe rniia KJiOHa BapnaHlnstance 
(06pa3eu,) m mejiKHHxe Ha khoiikc OK. 



Phc. 5.22. Kerejib6aH c BoeeMBio CTyjiBHMH. CeMB KJioHOB-o6pa3HOB opuraHajiBHoro o6"BeKTa Sbijih 
co3/i;aHBi npn noMoipH HHCTpyMeHTOB Mirror (OTpa3HTB) m Select and Rotate (Bbi- 
/i;ejiHTB h noBepHyTB) 


16. BbiSepnxe nHCxpyMeHx Select and Move (BbipejiHXb n nepeivtecxHXb) n 
nepeMecTHTe cxyjiBH b ueixrp ruioiuapKH /pin 3aKycbiBaHHH. 

17. Tenepb coapaiixe 3epKajibHoe oxpajKeHne xpynnbi H3 nexbipex cxyjibeB, 
H'roObi nojivHH'rb em,e opHH Hadop nocapoHHbix Mecx. Ha pnc. 5.22 
noKa3aHa cue Ha c BoeeMbio cxyjibHMH, H3 Koxopbix xojibko opHH 
HBJiHexca HacxoHiuHM o6x>eKxoM, a Bee ocxajibHbie npepcxaejiHiox co6oh 
KJ iOHupoBaHHbie 3K3e.\ii ijiapbi sxoro odbeKxa. 

18. CoxpaHHxe cJtaMJi nop, hmchcm mf05-03.max. 

H 3 sxoro yiipa'/KHCHHH Bbl pOJIHCHbl H 3 BJieab ypOKH HCn 0 JIb 30 BaHHH KOManpbl 
Mirror (Oxpa 3 nxb) b conexaHnn co cxanpapxHBiMH npeo 6 pa 30 BannHMH b 
pejiHx Sbicxporo co 3 pannH n pa 3 Mem,eHHH MHOJKecxBeHHbix pySjiHKaxoB 
06'beKxoB. 


3aKJiiOHeHHe 


B axoii rjiaBe Bame BHHMaHne 6 bijio cocpepoToaeHO Ha 6a30Bbix npneMax 
pepaKXHpoBaHHH oSbcktob c Hcnojib30BaHHeM HanSojiee pacnpocTpaHeHHhix 
KOMaHp 3D Studio MAX. FiopBopH HTor, moskho CKa3aTb, a to BJiapeHHe 0a3OBbiMH 
npneMaMH p epaKT rp o b aH m h , xaKHMH KaK npeo6pa30BaHHH h KJiOHHpoBaHHe 
oSbeKxoB, 3KH3HeHHO BasKHO past afJifJieK'i MBHOM paSoxbi c nporpaMMoit MAX. Otmmm 
npneMaMH BaM npnpexcH nojib30BaTbCH b KaatpoM ceaHce paSoTbi c MAX b u,ejiHx 
co3paHHH cu,eH, m a h m i iy j i ip o b a h m h oSbeKxaMH, Ha3HaneHHH hm MaTepHanoB h 
B binojiHeHHH coxeH apyinx peifcxBHH. HTaK, b axoii rjiaBe mbi paccMO'rpe.ui 
CjiepyiOLLiMe xeMbi: 

• Ilpeo6pa30BaHHH. 9xo KOMaHpbi Move (IlepeMecTHTb), Rotate (lloBepHyTb) h Scale 
( M ae lu T a6 m p o b ax b) , Hcnojib3yeMbie pjm npaBHJibHoro pa3Mem,eHHH oSbeKTOB b 
cocxaBe cpeHM. 


h Cncxeivia 3TajiOHOB MAX. ^aHHaa cncxeivia i io/mepaca eae'r Tpn paanHHHbix 
rana ayfiJiHKaxoB 06'beKXOB, HCiiojib 3 yeMbix ,zpra cosaaHMH cn,eH: Copy 

(Koiimh), Instance ( 06 pa 3 en,) n Reference (3K3eMnjrap). SapaBaa BbiSop 
rana pySjinicaxa, mojkho ynpaBJiHTB xeM, kikhm o 6 pa 30 M o^hm 
KJIOHH pyeMBie o6x>eKXbI 6yayx CBH 3 aHbI C APyi'HMH KJIOHaMH H c 
o 6'b e kt'o m - o p h r h h a/ r o m . 

h OnopHBie cncxeMbi Kooppjmax. 06x>eKXbi Bceiyia npeo6pa3yioxcH 
oxHOcnxejibHO onpe,a,ejieHHOH onopHofi xohkh h b onpep,ejieHHon cncxeMe 
KoopanHax. MAX no3 BOjraex BbiSnpaxb nojioaceHne h opneHxan,nio 
cncxeMBi KoopanHax, Koxopaa 6ya,ex ncnojiB30BaxBCH ,zpra 
npeo6pa30BaHHH o6x>eKxoB. 

» BBipaBHHBaHHe, oxpaaceHJie n co3p,aHne opHaMeHxoB H3 o6x>eKxoB. 3xo 
p,onojiHHxejiBHBie xnnai npeo6pa30BaHnn, oSecnenHBaiomjie 
aBxoMaxH3an,Hio cnepnajibHbix npeo6pa30BaHnn o6x>eKxoB. 
OppoBpeMeHHO c npeo6pa30BaHneM opnrHHajia b xo^e sxnx onepaijnH 
co3^,aioxcH ero pySjiHKaxbi. 

Tenepb, Korp,a bbi i i o 3 h aK o m n ji h c b c 6 a 30 BbiMH Mexop,aMH H 3 MeHeHHH 
ofrbeKxoB, nepeir^eM k paccMOxpeHmo HeKoxopbix aoi iojiHnxejibHbix 
MexoaoB peaaKXHpoBaHHH, BKjnonaEonpix ncnojib 30 BaHHe m oah (|) h K axopo b 
h nx cxeKa. 3 xn Mexo^bi, paccMOx peHHbie b cjiepyK>m,en rnaBe, 
npep,ocxaBJiHK)x BaM euje Sojiee MoniHbie bo 3 mojkhocxh /yin H 3 MeHeHHH 
cytpecxBytoipHx n cos^aHHH hobbix o6x>eKxoB. 



KoHijemyajibHbie 
ochobm pa6oTbi 
Ha^ K0Mn03HU,HeH 

riojiyHHB odipee 1 1 p e^c'rae j r e h h e o 
cnocodax m o ji m po b rh h h oS'beKTOB b 
3D Studio MAX, nopa nepexo^HTB k 
paCCMOTpeHHIO Tex b o 3 M o Hi h o c:xe H 
nporpaMMBi, Gjiaro^apn kotopbim 
C 03,fl,aK)TCH (j)OTOpea JIMCTMHHbie HJIH 
nOHTH (|)OTOpeajIHCTHHHBie 

H3o6pa>KeHMH cpeH. Hto6bi 

HayHHTbCH cos AaBaxb nsodpaaceHua 
TaKoro KauecTBa, Heodxo/piMO 
xoporno npe^,CTaBJiHTb cede 

IipHHU,HIIbI KOMIIOSHUHH OUCH. IlOA 

komiio 3Hii,HeH cpeHbi noHHMaeTCH 
npuMeHeHue MO^eaeii c'bCMOHHbix 
KaMep, HCTOHHHKOB CBeTa H 
MaxepuajiOB c pea bio odecneHHXb 
xopomuH bh^ cpeHbi iiocuie 
BH3ya7IH3ail,HH . 



rtepe/i TeM KaK ymyduTbCH b H3yneHHe cnepnajibHbix MeTOAOB, HMeeT cmbicji 

03H3K0 MHTbCH C TC p M HHO JIOTHeH , C KOTOpOH BaM npH^eTCH CTajIKHBaTbCH. B 
3toh rjiaBe SyayT paccMOTpeHBi KOHu,enu,HH h TepMHHbi komiio3hli,hh cpeH, 
pacnpe^ejieHHbie no cjie,ziyioniHM TeMaM: 

• o6m,ee noHarae o c'beiviOHHbix KaMepax; 

« o6in,ee noHarae 06 hcto h hh khx ocBemeHHa; 
sl o6in,ee noHHTne o MaTepnanax; 

« paSoTa c uBe'i OM b MAX. 

06 u^ee noHHTne o ci>eMOHHbix 
KaMepax 

riepBoe, b aeM oie/jyeT pa3o6paTBCH, iipncTynaa k ocBoeHnio komho3hii,hh 
cneH, — 3to MO^ejinpoBaHne crbe.MOHHbix KaMep. KaMepa — sto ofrbeKT 
nporpaMMBi MAX, no3BOJimon],HH HaSjnoAaTb cpeHy b tom BHfle, KaK mbi 
Hafijno^aeM 06'BeKTBi peajiBHoro Mnpa, to ecTB c yneTOM 3(|)(|)eKTa 
nepcneKTHBBi. Bojibihhhctbo okoh npoeKipiH MAX hbjihiotch okhomh 
op'ro rpa([) hhcgkhx, hjih iiapajuiejibHbix, iipoeKijHH cn,eH. Bo mhothx cjiynaax 
TaKon ran npoeKn,nn OKa3BiBaeTCH oaeHb yqodHbiM, ho cue Ha b 
napajuiejiBHOH npoeKn,nn bbithh^ht He TaK, KaK b jkh3hh. MAX 
i loaaep'/KM Baex okho npoeKn,HH Perspective (FlepcneKTHBa), b kotopom cue Ha 
n 3 o 6 p a>KaeTC h yace ropaapp donee peajiHCTHHHO. O^naKO c |) o p m m p o b a h m e m 
nepcneKTHBHoro H3o6pajKeHHa cpeHbi b ziaHHOM oKHe HejiB3a ynpaBJiHTB c 
BbICOKOH TOHHOCTblO. Heo6xO,ZI,HMbie B03M05KH0CTH ynpaBJieHHH 

i ipe^ocTaBJiHKHCH TOJibKO npH HcnojiB30BaHHH cbeMOHHbix KaMep. 

B 3D Studio MAX peajiH30BaHBi mo^cjih BHpTyajiBHBix, to ecTB 
BOodpajKaeMBix, e'beMOHHbix KaMep, CHadjKeHHbix mhothmh 
xapaKTepHCTHKaMH h opepcTBaMM ynpaBJieHHH, cbohctb6hhbimh 

HacTOHin,HM c'be m o h h bi m KaMepaM, a TaKace nejibiM ph^,om napaMeTpoB, 
KOTopaiMH peajiBHBie KaMepBi He odjia^aiOT. Ecjih bbi Kor^a-HHdyzjb 3a- 
HHM3JIHCB cjlOTOC'beMKOH Ha 35-MHJIJIHMeTpOByiO IIJieHKy, TO M HOI' He Bein,H, o 
KOTOpbIX IIOH^,eT peHb HH/Ke, nOKaJKyTCH BaM 3HaKOMbIMH. 

B hhcjio KjnoneBbix noHHTHH nponecca m ope j i h p o b aH h h CbeMOHHbix KaMep, 
paccMaTpHBaeMoro b nocjiepyiomHx paapejiax stoh rjiaBbi, bxopht 
cjie^iyK)Hi,He ajieMeHTbi: 

h (j)OKycHoe paccTOHHHe h none 3peHHH od'beKTHBa; 

« pe3KOCTb h pa3Mep pnaijiparMeHHoro OTBepcTHH ; 

HABHJKeHHe KaMepbi. 

<l>OKycHoe paccTOHHHe h nojie 3 peHHH 
06'beKTHBa 

B peajibHOH c'beMOHHon KaMepe no# cfoKycubwi paccmoxHueM (lens length 
hjih focal length) noHHMaeTca paccTOHHHe ot nempa jihh3bi po 
c j> o p m h py e m o r o eio H3o6pasKe- 



hhh TOHeHHoro MCTOHHHKa CBeTa, KOToptiH i ipe,u,i lOJiaraexcH 
paci lOJio'/KeHHbi.vi Ha oiithhcckoh och jiHH3bi Ha cto jib 6ojh>hiom ya,aiieHHH 
ot Hee, mto HcnycKaeMbie hm jiyaM mojkho CHHTaTB napajuiejibHbiMH. 
THnoBoe (J)OKycHoe paccTOHHHe 06 'beKTHBa ctcmomhoh KaMepBi cocxaBJiHex 
50 MM, HTO COOTBeTCTByeT (|)OKyCHOMy paCCTOHHHK) HejIOBCHeCKOrO TJia3a. B 
CBH3H C 3THM oO'bCKTHB C cjlOKyCHbIM paCCTOHHHeM 50 MM Ha3BIBaiOT TaKHCe 
HopMCuu > holm o&beKrrvuBOM ( normal lens). 

CyipecTByeT h e 1 1 o cp e/j,cxB e h h an cbh 3 b Meayiy ijioKycHbiM paccTOHHHeM h 
noneM 3pemm ofrbeKTMBa [field of vision — FOV). no/i, kotopbim noHHMaeTCH 
yxoji npn BepniHHe KOHyca hjih mipaMH^Bi bh^hmocth, op, h o 3 h a h h o 
oiipe/j,ejiHiouj,HH Bee, hto SyqeT Ha 6 jno,a,aTBCH aepea oObckthb c saaaH h bi m 
(|)OK yCHBIM paccTOHHHeM. THIIHHHOe nOJie 3 peHHH 06 'beKTHBa C (J)OKyCHblM 

paccTOHHHeM b 50 mm cocTaBJineT 40°. Ha pnc. 8.1 noKa3aHBi npHMepBi 

IIOJieH 3peHHH o6T>eKTHBOB C pa3JIHHHBIMH (J)OKyCHBIMH paCCTOHHHHMH. 



Phc. 8.1. OoKyCHoe paccTOHHHe OKaabiiiaex iiciiocpe/icTBeiiiroe iurnHiine Ha nojie 3 peHHH oSteK 
THBa. no Mepe yMeHbmeHHH (jioKycHoro paecTOHHHH nojie 3 peHHH yBejiHHHBaeTCH 


Koiyj,a-xo c|)oxorpa(j)Bi b bi HyjK^e h bi 6bijih HMexb mhojkcctbo CMeHHBix 
OfTbeKTHBOB flHH CBOHX annapaTOB, HTOSbI npOH3BO^HTB CT>eMKy HIHpOKOrO 
HaSopa pasjiHHHbix ckmkctob, ot o63opHOH naHopaMBi pp H3o6pajKeHHH 
OT^ejiBHBix ypajieHHBix oObcktob. OpHaKO no Mepe ycjiOHCHeHHH ohthkh 
6bijih pa3pa6oTaHBi xejieoO'beKTHBBi. Tan He o6x>eKTHBbi ponycKaiOT 
peryjrapoBKy cJ)OKycHoro paecTOHHHH b hihpokhx npepejiax. B Harnn /ihh 
cjio'iorpacjiaM pocxaTOHHO hmctb b cbocm apceHane Bcero psa xejieoObeK- 
THBa C (|)OKyCHBIMH paCCTOHHHHMH B 35-80 MM H 80-200 MM. TaKHe 
coBpeMeHHBie oObeirrMBbi nacTO HMeiOT em,e HacapKH /pin MaKpocx>eMKH, 
n03BOJIHK)H],He CHHMaTB oO'bCKTbl CO CTOJIB MajIBIX paCCTOHHHH, HTO 
IipepMCTbl Ha CHHMKe BbUJIHpHT IIOHTH KaK IIOp MHKpOCKOnOM. 



B nporpaMMe MAX (|)OKycHoe paccTOHHne KaMepbi pace hhtmb aexcH no 
MaTeMaTHnecKon cjiopMyjie, noaxoMy /pin Kaac^on KaMepbi bm Moacexe 
sa^a'ib i ipaKTHHecKH jno6oe (j)OKycHoe paccTOHHne. O/iaaKO npoo6pa30M 
KaMep MAX Bee ace cjiyiKaT peajibHbie c'bCMOHHbie KaMepbi, nooTOMy 
nporpaMMa CHaSncaeT Bac HaSopoM CTaH^apTHbix «o6'beKTHBOB» c 
CJiHKCHpOBaHHbIMH c|)OKyCHbIMH paCCTOHHHHMH. riOMHMO 3TOrO, MO Hi HO 
BBecTH npoH3BOJibHoe 3Ha i ieHHe (jioKycHoro paccTOHHHH b none napaMeTpa 
Lens (OStdCkthb) . Ha pnc. 8.2 noKa3aH npnMep H3o6pa>KeHHH o^hoh h toh 
ace cn,eHbi, c cj) o p m n p o b a h h b i x c noMOipbio oStjCkthbob c p aa ji h h h bi m h 
fjlOKyCHblMH paCCTOHHHHMH. 3aMeTHM, HTO B MO^ejIHpOBaHHH HHC 3/1,0 K flHH 
MaKpocTjeMKH HeT HeoSxonHMOCTH, nocKOJibKy BHpTyajibHbie KaMepbi /pin 
HMHTapHH 3 toto 3c|x|ieKT3 MoryT pa3Mem,aTbCH Ha CKOJib yroaHO Manbix 
paCCTOHHHHX OT 06'beKTOB C'beMKH. 


/ •_ 





Pmc. 8.2. H3o6pa*eHm» oahom m toA *e cuenw, no/iyneHHbie npn ncno/ib30BaHun oObemviBOB c 
pa3/lKMHblMB 4>OKyCHb(MM paCCTOBHHBMH: 1 5 mm (a). 20 MM (15), 24 MM (0), 28 MM (r), 
35 mm in). 50 mm (e), 85 mm (x), 135 mm (a) n 200 mm (m) 

Kan BHAHTe, BAo6aBOK k H3MeHeHHio pa3MepoB H3o6pajKae.Mbix npeAMetoB, o6beKTH- 
Bbl C linipOKHM IIO.'ICM 3peHH5! yCHJIHBaiOT 34>(|>eKT nepcneKTMBbI, a o6beKTHBIJ c 
ysKHM noae.M 3penmi ocna&raioT ero. B pe3yjn>TaTe umpoKoyroJibubie o6beKTHBbi 
«iacTo npiiaaioT oGbeKTa.M iia ciuiMKax uneHaT/ieiiHe MaccHBHOcTH, b to BpeMH Kai< 
Teaeo6beKTiiBbi npHMeHaiOTCH aaa Toro, hto6m caeaarb nao6paaceiiHe ciieHM 6oaec 
naocKHM, c>KaTb ero TaK, hto6w yAaiieiiHbie o6beKTbt Ka3£umcb pacnonoKemibiMu 
Phaom Apyr c ApyroM. 





Pe3KOCTb h pa3Mep OTsepcTHH flHa^JparMbi 

(DoKycHoe paccTOHHHe — He e^HH CTtse h h an xapaKTepncTHKa 06'beKTHBOB 
peajibHbix c'be.MOHHbix KaMep. Ha npaKTHKe oahoh h 3 HanOojiee aacxo 
npoH 3 BO/;HMbix peryjinpoBOK 06'beKTHBOB HBJiaeTCH (|) o Ky c h p o b K a , hjih 
H aCTpOHKa pe 3 KOCTH. OOKyenpOBKa COCTOHT B nO^CTpOHKe (J)OKyCHOrO 
paCCTOHHHH 06'beKTHBa TBKHM 06 pa 30 M, HT06bI IipeaMCTbl C'beMKH 
BbirjiH^ejiH pe 3 KO h aexKO. O^HaKO b (JioKyce OKa 3 biBaiOTCH He tojibko 
npe^MeTbi, pacnoJioiKeHHbie Ha KaKOM-TO c|) h k c m p o b a h h o m paccTOHHHH ot 
06'beKTHBa. y o6jiacTH (|)OKycMpoBKH ecTb 6 jim'/Khhh h AaabHHH rpaHHijbi, 
hto xapaKTepH 3 yeTca noHaraeM rjiy6HHbi pe 3 KOCTH. npHMep 3 c|xJ)eKTa 
o rpaH hmchhoh rjiy6HHbi pe 3 KOCTH noKa 3 aH Ha pnc. 8.3. B 3 aBHCHMOCTH ot 
napaMexpoB 06'beKTHBa rjiy6nHa pe 3 KOCTH mohcct 6bitb He6ojibmoH, Koraa 
pe 3 KHMH BbirjiHaHT TOJibKO 06'beKTbi, pacnoJioiKeHHbie b npeaejiax 
HeCKOJIbKHX CaHTHMeTpOB OT TOMKH HaHJiyHHieH CJlOKyCHpOBKH, HJIH OHCHb 
6 ojibhioh, KaK 3 to caenaHO y Bcex cJiOToannapaTOB c (JiHKcnpoBaHHbiM 
(JlOKyCHbIM paCCTOHHHeM 06'beKTHBOB, KOiyi,a pe 3 KHMH BbirJIH^HT Bee 
npe^MeTbi, HaanHaa c paccTOHHHH ot hcckojibkiix AecHTKOB caHTHMeTpoB h 
npaKTHHecKH a° 6 e c k o h e a h o cth . Tjiy6HHa pe 3 KOCTH onpe^ejiaeTca 
BejiHHHHOH OTBepcTHH AHacjiparMbi 06'beKTHBa: ae.vi MeHbrne anaMeip 

OTBepcTHa, TeM 6ojibme rjiy6HHa pe 3 KOCTH, h Hao6opoT. 



Phc. 8.3. ScjxjDeKT mySmibi pe3KOCTH: inySuHa pe3KOCTH He MOjjejiHpoBajiacb. Bee 
iipejiMerbi b (J)OKyce (a); HMHTaxiH h rjiySmibi pe3KOCTH no3BOJiHeT 
BH3yajIH3HpOBaTb HaCTb H3o6pajKeHHH B CjlOKyCe, a OCTajIBHbie oSbeKTBI — 
B paC(J)OKyCHpOBaHHOM BHJie (6) 

OcjxjDeKT I JiySMHbl pe3K0CTH, CB OHCTB eHHBIH peajIbHBIM CteMOaHblM KaMepaM, He 
BOCnpOH3BOJIHTCH KaMepaMH MAX. 0/IH3KO npH ItOMOLUM JIO 1 1 0 J I H M Te J I b H O IO MOJiyJIH 
CjlHJIbTpaHHH, HMHTHpyK)IH,erO OCoSeHHOCTH peajibHbix o6beKTHBOB, Bbl MO/Keie 
MOJiejIHpOBaTb B IIH<t>pOBOM BHJje MHOSKeCTBO OlITHaeCKMX 3(})C})eKT0B, oSblHHO 
Ha6jiio/iae.\ibix Ha chhmk3x. cjjejiaHHBix peajibHBiMH c'beMOHHbiMH KaMepaMH. 9th 
3Cj)C})eKTbI H MeTOJIbl HX COSJiaHHH 06cy3KJI,aiOTCH B TJiaBe 17, «OCBOeHHe OCHOB 
BHJieOMOHTa3Ka» . 


^BH»ceHHe KaMepbi 

Koiyia A ejI ° aoxoaht ao nepeMeiu,eHHH, to KaMepbi MAX ac m o h exp h py iot 
M accy npeHMyipecTB no cpaBHeHHio co cbohmh peajibHBiMH np OTOTHnaMH . B 
BHpTyajiBHOM TpexMepHOM npocTpancTBe KaMepbi MoryT cbo6oaho 
nepeMeipaTbca b jiio6om HanpaB- 




jieHHH, flaace BHyxpn 06 'beKxoB. KpoMe Toro, mojkho ycxaHOBHXb mho'/Kcctbo 
KaMep, no 3 BOJiHK)m,Hx Ha 6 jno,a,axb 3 a /lencTBPieM o/iHOBpeMeHHO c pa 3 HBix 
HanpaBJieHHH. 

B ^.oiiojiHeHHe k HMmapHH 35-MHJuiHMexpoBbix (|)OTOKaMep, MAX cnoco6eH 
MO^ejIHpOBaTb HX KHHO- H BH,fl,eOaHajIOrH. XOTH I ipaKTH HeCKH BCe H3 
paccMaTpHBaeMbix HHHce xhiiob p,BH5KeHHii npe^nojiaraiOT, hto peajibHaH 
cneMOHHaH KaMepa pa3Mein,eHa Ha TpeHore hjih Ha xejiemce, .zpra 
BnpTyajibHbix KaMep xaKHx o rpaH h neH hh He cyipecxByex, .name ecjiH ohh 
^BH ratOTCH aHajIOI’HHHO CBOHM (|)H3HHeCKHM npOTOTHnaM. MHOrne THnbI 
^BHiKeHHM c beMOXHOH KaMepbi, KOTopbie 6ynyx o6cyjK^aTbCH b cjie,ayiOHi,Hx 
pa3^,ejiax, peajiH3yiOTCH c noMOiqbio cpe/tcxB ynpaBJieHHH H3o6paiKeHHeM 
cpeHbi b OKHax npoeKu,HH Camera (KaMepa). 

IlaHopaMHpoBaHHe h BepTHKajibHoe naHopaMHpoBamie 

^ByMH HanGojiee mHpoKO Hcnojib3yeMbiMH xmiaMH ^bh^kchkh KaMepbi npn 
KHHOCX>eMKe HBJIHIOXCH naHOpaMHpOBaHHe H BepXHKajIbHOe 
naHopaMHpoBaHHe . TlanopcuviupoBaHue (pan) — axo noBopox KaMepbi b 
ropH30HxajibHOH miocKocxH cnpaBa HajieBO huh Hao6opox, KaK noKa3aHO Ha 
pnc. 8.4. naHopaMHpoBaHHe nacxo npHMeHaexcH /pin nepeHOca B3rjiH,a,a c 
oahoio npe^,Mexa Ha Apyroii hjih /pin xoro, hxo6bi ocMOxpexb mnpoKHH 
jiaHALuafjrr cpeHbi, He yMem,aiOHi,HHCH b o^hom Kajjpe. 

Bun csepxy Bun c6oxy 



riahopawnpoBaHne BepTwcaribHoe nanopawnpoBaHne 


Phc. 8.4. J\bs. rana ^bhjkchhh KaMepbi: naHopaMHpoBaHHe — 3 to noBopoT KaMepbi b ropH30H- 
TajibHOH iijiockocth; BepTHKajibHoe naHopaMHpoBaHHe — b BepTHKanbHOH iijiockocth 

BepmuKajibHoe nanopaMupoeaHue (tilt) oxjiHHaexca jihhib xeM, hxo 
BbinojiHHxcH b BepxHKiuibHoii miocKocxH h KaMepa 1 1 o BOpaH H BaeXCH BBepx H 
BHH3. /JaHHblH XHn p,BH3KeHHH HaCXO HCnOJIb3yeXCH, HXOfibI OI'JIH/I,eXb 
BbicoKHe 06'beKXbi, HaiiOAofiHe He6ocKpe6a, ho Moacex npHMeHaxbca h npn 
o/beMKe nepcoHaHceii, hxoSbi co3,zi,axb BnenaxjieHHe, hxo spnxejib orjiH,zi,biBaex 
repoH c Hor p,o ronoBbi, H3MepaH ero B3rjiH,a,OM. 

ConpoBOSKAeirae h Hae3£ 

PeajibHbie KHHOKaMepbi wacxo mohxhpjhoxch Ha cnerpiajibHbix xejieacKax, 
Ha3biBaeMbix «/iojijih». TepMHH nae3d (dolly) x apaKxepH3yex xaKoe ^bhikchhc 
KaMepbi, npn KoxopoM OHa, nepeMeipaHCb b npopecce cx>eMKH Ha xejiemce, 
xo 1 ip h6ji HiKaexcH k 06'beKxy cxjCmkh (Hae3iKaex), xo yzjajiHexcH ox Hero hjih 
o6x>e35Kaex BOKpyr 06'beKxa, hxoSbi noKa3axb ero c pa3Hbix cxopoH, KaK 
noKa3aHO Ha pnc. 8.5. B nporpaMMe MAX HHexpyMeHx Dolly Camera (IIae3/i 
KaMepoii) no3BOJinex nepeMeipaxb BHpxyajibHyio KaMepy Gjinace k o6x>eKxy 
hjih p,ajibme ox Hero 6e3 H3MeHeHHH (JioKycHoro paccxoHHHH o6x>eKXHBa. 




Haeafl ConpoBox<fleHne 


Phc. 8 . 5 . Hae3fl h conpoBOJK/ieHHe KaMepoii. npn Hae3fle KaMepa KaK 6bi nepeMeipaeTCH BOKpyr 
oGteKTa Ha TejieHote, ocTaBascb, KaK npaBHJio, Ha o/ihom ropH30HTajiBHOM ypoBHe. npn 
conpoBoiKfleHHH KaMepa cneflHT 3a oSbeKTOM, noBopamiBaHCb b ropH30HTajibHoii h Bep- 
THKajIbHOH njIOCKOCTHX 


ripn KHHOC'beMKe TejiejKKy KaMepbi nacTO noMeipaiOT Ha pejibCbi, 
o6ecneHMBaiOLu,He naaBHoe nepeMeipeHne KaMepbi no 3apanee 
npojiO/KeHHOMy nyra. ConpoBo:»cdemie (truck) — oto TaKoii ran pbu'/Kchuh 
KaMepti, Koiyja OHa nep e m e ipaeTC h B/iojib o/ihoio HanpaBJieHna no 
ropn30HTajin hjih no BepraKajin. 


Bha cnepeAn 


l1pOM3BOnbHbli< BUfl 



floBOpoT no Kpewy 


Tpaeiaopufl 

ABMW0HMH 



Kawiepa 
HaKpeMHercs 
Ha nOBOpOTB 


sh Ha BHpante 


Phc. 8.6. KpeH KaMepbi h KpeH Ha BupaiKe. KpeH — 3 to noBopoT KaMepbi BCKpyr jihhhh narjiH/ia. 

KpeH Ha BHpaiKe — 3 to aBTOMaTHHecKH HMHTiipyeMbiH KpeH KaMepbi npn abhjkchhh 
no KpHBOJIHHeHHOH TpaeKTOpHH 


KpeH h BHpancH 

B peajibHOM Mnpe BOcnpoH3BecTH KpeH KaMepw HenpocTO, ecjiH tojibko OHa He yflep- 
SKHBaeTCH b pyKax hjih He 3aKpemieHa b cneu,HajiBHOM onopHO-noBopoTHOM ycTpon- 
CTBe, HO KaMepbi MAX C JierKOCTblO HMHTHpyiOT AaHHblH THn /(BM'/KeHMH. KpeH (roll) 
03H3Mae'r noBopoT KaMepw othochtcjibho onTHaecKOH och oSbeKTHBa, hjih jihhhh 
B 3rjiH/i,a, c:o3jiaiOLLiHH npn npocMOTpe c[)HJib.\ia BneaaTJieHHe, hio HaKJiOHHeTCH 
CHHMaeMaH KaMepoii cpeHa (pnc. 8.6). Kpen na eupajice (bank) — sto Bcero jihhib 
aBTOMa- 





THnecKH bo3h h KaromH h KpeH KaMepbi npH ee no 

KpHBOJiHHeHHOH xpaeKxopHH. CospaHMC HJUH03HH nonexa Ha 
MaHeBpHpyroin,eM caMOJieTe hjih 6ecnopa,zi,OHHoro KyBbipKaHHH — bot aea 
Han6ojiee pacnpocTpaHeHHBix BapnaHxa npHMeHeHHfl afj) (|ieKxa KpeHa. 


IIJIOCKOCTH OTCeHKH H TOHKH H3.IJ6JIIiBcl.HIiH 


Eipe opHOH yHHKajiBHoii oco6eHHOCxBio KaMep MAX HBanexcH Hannane 
njiocKocxeii oxceaKH. FlnocKocmb omcewcu (clipping plane) — sxo njiocKocxb, 
pa3Meni,aeMaH nepneH^HKyiiapHO jihhhh B3XJinp,a KaMepbi Ha onpep,ejieHHOM 
paccxoHHHH ox Hee. MAX no/mepHCHBaex p,jih KajK^oii Ka.Mepbi p,Be 
njiocKocxH oxceaKH: 6 jihjkhk>k> h p,ajibHioio. Bee o6x>eKXbi, OKa3aBHiHecH 
MejKpy KaMepoH h Sjihjkhch miocKocxbio oxceaKH, He BH3yajiH3HpyioxcH Ha 
H3o6pajKeHHH cu,eHbi. BjiHHCHHe njiocKocxH oxceaKH BejiHKonenHO noAxo/pix 
flJIH MO,a,ejIHpOBaHHH B3rjIH^a «CKB03b CXeHy» 3^aHMH B U,ejIHX fleMOHCXpapHH 
BHyxpeHHero HHxepbepa. flaxbHHe njiocKocxH oxceaKH HCKjnoaaiox H3 
BH3yajiH3au,HH Bee ofxbeKXbi, p ac 1 1 o ji oace h h bi e noaapH bxhx naocKocxen, 
xeM caMbiM yMCHbixiaH Harpy3Ky Ha KOHBenep BH3yajiH3aii,HH h ycKopaa 
npopecc nocxpoeHHH H3o6pajKeHHH. 

MAX no,zmepjKHBaex flBa xniia KaMep: Target (HapejieHHaH) h Free 
(CBofioAHaa). HapeaeHHaH KaMepa xapaKxepH3yexca xohkoh CBoero 
p acn o ji o ace h h h h xohkoh h aijeji hbohhh, Ha Koxopyio Bcer^a HanpaBjieHa 
jiHHHfl B3rjiHp,a xaKoir KaMepbi. B OKHax npoeKipm MAX axo H3o6pajKaexca 
3HaaKOM KaMepbi h aHHHeii, CBH3biBaiomeH ee c KBa#paxHKOM, 
CHMBoaH3Hpyioin,HM xoaKy HapeaHBaHHH . KaMepa h ee xoaKa HapejiHBaHHH 
Moryx nepeMeipaxbCH He3aBHCHMO Apyr ox #pyra, axo oSjieraaex 
ynpaajieHHe cxcmkoh. 3HaaoK xoaKH HapejiHBaHHa no3BOJiaex xoaHO 
BH,a,exb, Kyzja HanpaBjieH «B3raap,» KaMepbi bo Bcex OKHax npoeKu,HH, axo 
ynpoipaex h ycKopaex pememie 3ap,aan xoaHoro p a3 m e ui,e h h h KaMepbi. 
CBofio/iHan KaMepa He HMeex xohkh h apeji h bhh hh h npHMeHHexca b 
cneijHiuibHbix o 6 exo Hxea bcxB ax , HanpHMep Korpa hv<kho 3acxaBHXb KaMepy 
pBHraxbCH Bpoab kphbojihhchhoh xpaeKxopHH h CMOxpexb exporo Biiepe/i, b 
HanpaBJieHHH ^BHaceHHH. CHMBOJmaecKHe H3o6paHceHHH KaMep o6ohx xh- 
noB noKa3aHbi Ha pnc. 8.7. 


HaueneHHan 

KaMepa 



CaoSqflHaH 

KaMepa 


Phc. 8.7. 3HaHKH KaMep b OKHax npoeKipiH MAX: naueJiemiaH KaMepa h CB<)f)o/uiaH KaMepa 


Ka.viepbi no3BOJiHK)T nocxpoHXb bha cpeHBi nofl jiioSbim xpe6yeMbiM 
paKypcoM. B npopecce axoro MAX ocBeipaex cpeiiy /jByiviH npHHHXbiMH no 
yMOJinaHHio HCTOHHHKaMH CBeTa, htoSbi bbi moi'jih BHAexb, mxo Aejiaexcn Ha 
cue He. OAHaKO ^Jia C03^aHHH peajIHCXHHHOH CpeHBI Heo6xO^HMO C03^aTB H 
BKJHOHHTB B ee COCTaB CoScXBeHHbie HCTOHHHKH OCBeiIl,eHHH. 

06 mee nommie 06 HCTOHHHKax 
CBeTa 

Bh^HMBIH CBeT COCTOHT H3 COBOKynHOCTH UBeTOB, MeHHIOIIJHXCH OT 
KpacHoro ao (|)MOJiexoBoro. Korna Jiynn xaKoxo CBexa naAaiox Ha ofrbCKx, 
Macxb H3 hhx iiorjiouj,aexcH MaxepnajiOM noBepxHoexn, a nacxb oxpajKaexcn 
ox Hero. MHxeHCHBHoexB h n,Bex CBexa, oxpajKeHHoro ox noBepxHoexH 
ofrbeKxa, no3BOJunox HaM bhacxb axox o6x>eKx KaK KpacHbrii, HpKO-3ejieHbiH 
hjih OKpameHHBiH b jik>6oh Apyron oxxeHOK cneKxpa. 

Ha aKpaHax KOMnBioxepHBix mohhxopob H3o6pajKeHHe (JiopMHpyexca He 3a 
cm ex oxpaaceHHH, a 3a cm ex nporiycKaHHH CBexoBBix Jiynen, noaxoMy a^h 
BO cnpoH3BeA,eHHH Bcero cneKxpa oxxeHKOB 3Aecb HcnojiB3yexcH aAAHXHBHaa 
npexoBaa MOAejib, b Koxopon Oejibiii npex npe^cxaBJiHexcn paBHBiMH 1 
KOJiHnecxBaMH KpacHoro, 3ejieHoro h CHHero xohob. Ecjih KOjmnecxBO 
OAHoro H3 HBexoBbix KOMnoHeHxoB cjierKa yMeHBmaexcH no cpaBHeHHio c 
AByMH ApyrHMH, p e 3y j 1 bx h py 10 lli, n h npex cpa3y JKe nepecxaex 6 bixb OejibiM. 

/],jih p a3Ji h m e h h h HBexoBbix oxxeHKOB CBexa, 6nH3Koro no cneKxpajiBHOMy 
cocxaBy k SejiOMy, HcnojiB3yexcH cnepHajibHan Mepa — neexoBaa 
xeMnepaxypa. UpexoBan xeMnepaxypa H3Mepaexca b KejiBBHHax (K) h 
yKa3BiBaex ypoBeHb, ao Koxoporo aojijkho 6bixb Harpexo aScojnoxHO nepHoe 
xeno, nxoSbi oho H3nynajio CBex c xbkhm ace cneKxpaxbHbiM cocxaBOM, KaK y 
xapaKxepH3yeMoro CBexa. flaHHan xeMnepaxypa He raeex HHnero o6in,ero c 
ypoBHeM HarpeBa hmxch HaKajiHBanHa hcxomhhkob CBexa — axo Bcero jihihb 
aScxpaKXHaa BejiHMHHa. 

roBopn b xepMHHax npexa, oxkj 1 o h e h n e hbcxobom xeMnepaxypbi ox 
cxaHAapxHoir xomkh OajiaHca Oenoro npexa BeAex k nojiyneHHio Sojiee 
«xenjioro» hjih «xojiOAHoro» oxxeHKa CBexa. OSpaxnxe BHHManHe Haxo, mxo b 
ocHOBe xaKoro pa3AejieHHH jieacax HHxynxHBHbie npeAexaBJieHHH o npexe. 
«Xojioahbih», xo ecxb c rojiyOoBaxbiM oxxeHKOM CBex (JjjiyopecpeHXHbix jiaMii 
HMeex HBexoByio xeMnepaxypy b paiioHe 4000 K, b xo BpeMa KaK n,BexoBan 
xeMnepaxypa xnnHHHoro «xenjioro», xo ecxb JKejixoBaxoro npexa JiaMn 
HaKajiHBaHHa 6;iH3Ka k 2900 K. Hcnojib30BaHHe ubcxobom xeMnepaxypbi b 
K anecxBe KOJinnecxBeHHOH Mepbi onpaBAaHO b cjiynanx, KorAa xpeOyexca 
ofiecneMHXb MaKCHMajibHO xohhbih noA0op npexa, nocKOJibKy HaniHM rjia3aM 
CBOHCXBeHHO 



BoenpHHHMaTb b KanecTBe 6enoro h /iHeBHOH conHeHHbiH CBeT, pBeTOBan 
TeMnepaTypa KOToporo cocTaBJiHex 5000 K, h cbbt ot h acio ji b h o h 
rajioreHHoii jiajvmbi (3300 K). OanaKO npn c|) o p m n p o b oh h h Bbixo^Horo 
H3o6 pa>Ke hhh cpeHbi pasjiHMHH, Bbi3BaHHbie pa3HHu,eH b cneKTpanbHOM 
cocTaBe naflaroipero CBeTa, MoryT OKa3aTbCH 3aMeTHbiMH. MAX He 
npep,ocTaBJiHeT bo3mojkhocth Henocpe^CTBeHHO 3ap,aBa'rb pBeTOByro 
TeMnepaTypy, OAHaKO mojkho k op p e kth p o b aTb cocTaB u,BeTOBbrx 

KOMnoHeHTOB fljiH o6ecneneHHH HyjKHoro OTTeHKa CBeTa. B to nee BpeMH 
HeKOTopbie BH3yajiH3aTO-pbi, nocTaBJiHeMbie b BH^e AononHHTenbHbix 
MopyjieH, TaKHe KaK RadioRay, no3BOJiHK)T HacTpaHBaTb npaKTHHecKH Bee 
xapaKTepHCTHKH peajibHoro CBeTa, KOTopbie 3aTeM peanH3yiOTCH Ha 3Tane 
BH3y ajiH3 apHH cpeHbi. 

Eipe OflHOH BaJKHOH XapaKTep HCTH KO H CBeTa HBHHeTCH ero HHTeHCHBHOCTb, 
HHH CHJia CBeTa, CBH3aHHaH C HpKOCTbK) HCTOHHMKa OIITHHeCKOI O H3JiyneHHH 
hhh o'rpaHcaioineH noBepxHOCTH. Yron, nofl KOTopbiM CBeTOBbie nynn naflaiOT 
Ha noBepxHOCTb od'beKxa h OTpancaiOTCH b HanpaBJieHHH Haninx rna3, 
OTCHHTbIBaeMblH OT HOpMaHH K nOBepXHOCTH H Ha3bIBaeMbIH yi’JIOM 
nafleHHfl, bjihhct Ha to, HacKOHBKO hpkhm 6yp,e'r Ka3aTbCH 06'beKT npn 
3aflaHHOM paKypce ocBemeHHH. Echh bbi 6yA,exe ^.epjKaTb c|)OHapb nepen 
CBOHM HHU,OM, HanpaBHHH erO JiyH B^OHb HHHHH B3I JIHp,a Ha OMCHb rHa^Kyio, 
njiocKyio noBepxHOCTb, to ocHOBHaH nacTb CBeTOBBix nyneH OTpa3HTCH b 
oOparaoM HanpaBHeHHH b CTopoHy Baxunx rnaa, h noBepxHOCTb 6yn;eT 
BbiixiHAeTb KaK npKO o cb eipe hhhh . Echh hcc bbi noBTopHTe aHanorHHHbm 
onbiT, HanpaBHB nya Ha noBepxHOCTb no# yrnoM b 45°, to ocHOBHaa nacTb 
CBeTOBoro noTOKa OTpa3HTCH b 3epKaHBHOM HanpaBHeHHH h He ^ocththct 
B amnx rjias, a noBepxHOCTb 6yA eT Ka3aTbCH 6onee t6mhoh. Ha pnc. 8.8 
noKasan npHMep TaKoro acJxJjeKTa. 



a 6 

Phc. 8.8. BjiHHHHe yraa i iapei i oh Ha Haojiio/jacMyio apKCCTt: noBepxHOCTb ocBemaeTCH h Ha6jno- 
flaeTCH H3 oflHOH h toh ace tohkh nos yrjioM b 90’ (a); Ta ace noBepxHOCTb ocBemaeTCH h 
HaGjiioflaeTCH H3 oshoh h toh ace tohkh nos yrjioM b 45’ (6) 


Cbct, pacceHBaeMbiH hioSbim oOhcktom, ocBeipaeT APyrne 06'beKTbi cpeHbi. 
TaKOH 3(j)(j)eKT hocht Ha3BaHHe nepenoca u3JiyHemm (radiosity). 
CoBOKynHoe AencTBHe Ha HeKOTopbiii 06'beKT Bcex CBeTOBbix Jiynen, 
MHOrOKpaTHO OTpaJKeHHbIX OT APyi MX 06'beKTOB CpeHbl, HOCHT Ha 3 B 3 HHe 
nodceemKu (ambient light). no^CBeTKa He HMeeT hbho BbipaaceHHoro 
HCTOHHHKa hhh onpeAeneHHoro HanpaBHeHHH jiynen, ho H 3 MeHaeT ypoBeHb 
ocBem,eHHOCTH Bcex 06'beKTOB cijeHbi. noACBeTKa b MAX — sto cnadbin 
CBeTOBOH 3 Cj)C()eKT, n 03 BOHHK)HJ,HH H 3 MeHHTb HTOrOByiO OCBem,eHHOCTb 
06'beKTOB CijeHbi BHe 3 aBHCHMOCTH OT APyi'HX HCTOHHHKOB OCBeHl,eHHH. 
3 cJ)(J)eKT nepeHOca H 3 Jiyne- 


hhh mo'/Kho HMHTupoBaTb npn noMom,H Apyrax rpacJiMHecKnx nporpaMM, 
TaKHx KaK Lightscape, hjih AonojiHHTejiBHBix MO,nyjieH BH3yajiH3aii,HH, 
HanpHMep RadioRay. 

Eipe OflHHM IipOHBJIHK)LU,HMCH Ha npaKTHKe CBOHCTBOM CBeTOBOrO nOTOKa 
HBJIHeTCH TO, HTO OH OCJiaSeBaeT C paCCTOHHHeM. 3tO HBJieHHe Ha3BIBaeTCH 
3amyxaHueM (attenuation) h CBH3aHO c tcm, hto b anvioccjiepe Haxo^HTCH bo 
B 3B emeHHOM COCTOHHHH MHOHieCTBO MejIKHX HaCTHH,, KOTOpfcie OTpaHCaiOT 
jiyHH CBeTa h MemaiOT hm pacnpocTpaHHTBCH b 3a^aHHOM HanpaBJieHHH. 
OTHOCHTejibHO KpynHBie HacTHH,Bi, Hano/iodne Tex, KOToptie o6pa3yiOT abim 
hjih TyMaH, MHoroKpaTHO ycHJiHBaiOT 3cJ)(J)6kt, b pe3yjiBTaTe Hero 3aTyxaHHe 
CBeTa ao onpeAejieHHoro ypoBHH HaciynaeT Ha Sojiee 6jih3kom paccTOHHHH 
OT HCTOHHHKa, nOCKOJIBKy KpynHBIX HaCTHU, TpedyeTCH A™ SjIOKHpOBKH 
jiynen HaMHoro MeHBHie, neivi mcjikhx. 

TlHIbl HCTOHHHKOB CBeTa 

MAX noA^epjKHBaeT nHTB pa3JiHHHBix thiiob hctohhhkob CBeTa, KOTopBie 
mojkho HcnojiB30BaTB ,zpiH ocBememra cu,eH: BcenanpasjieHHuie , hjih 

moueunbie ( omm ); 

nanpaBJieHHb le (directional), hhh ydcuiennu le; npo.Hceianopbi, KaK 

HauejieHHiAe (target spotlights), TaK h ceododnuie (free spotlights), a TaKJKe 
ycjiOBHBiH hctohhhk o Kpy /Kaiom,e h nodceemKu (global ambient light). Ha puc. 
8.9 cxeMaTHHecKH noKa3aHO pacnpocTpaHemie jiyneH ot hctohhhkob CBeTa 

p B3 JIHHHBIX TfflIOB. 



BceHanpaaneHHbiPi HanpaaneHHbiii ripo>KeKTopHbiM 

CBeT CBeT HCTOHHHK 

Phc. 8.9. TpexMepHbie MOflejm hctohhhkob CBeTa: BceHanpaBJieHHbiH, hjih tohchhbih, hctohhhk 
HcnycKaeT JiyHH bo Bcex HanpaBJieHHHx; HanpaBJieHHbiH hctohhhk OTSpacbiBaeT 
napajuiejibHbie JiyHH b^ojib o^Horo HanpaBJieHHH; nponceKTop HcnycKaeT nyHOK Jiynen b 
BH/je KOHyca hjih nnpaMHflbi 

BceHanpaBJieHHBiH hctohhhk CBeTa HcnycKaeT Jiynn paBHOMepHO bo Bcex 
HanpaBJieHHHx h H3BecTeH TaKJKe no# Ha3BaHHeM moHennoeo ucmounuKa 
(point light). 3tot ran hctohhhkob CBeTa H,a,eajiBHO iioaxoaht ,zpiH 
MOA,ejiHpoBaHHH jiioSbix HeHanpaBJieHHBix ocBeTHTejieH, ot iojioh 
jiaMnoHKH , noflBemeHHoii Ha Heptane, p,o cojmpa b yciiOBHHx OTKpBiToro 
KOCMOca. ripHMep achctbhh BceHanpaBJieHHoro HCTOHHHKa CBeTa 
npeA,CTaBJieH Ha pnc. 8.10. 




Phc. 8 . 10 . BeeHanpaBJieHHbiH hctohhhk CBeTa (aiianoK b isM/ie Gejioro poM6a), noMemeHHbiii b 
peHTpe cn,eHbi, OTGpacbiBaeT JiyHH bo Bcex HanpaBJieHHHX 


HanpaBJieHHbie hctohhhkh CBeTa, Ha3bmaeMbie TaKace yzi,ajieHHBiMH, 
OTfipaebIBaiOT CBOH JiyHH CTpOrO B AO Jib OAHOH OCH, TaK HTO BCe OHH 
OKa3biBaiOTca napajuiejibHbi MesK^y co6oh, iioao6ho Jiynaivi CBeTa b nynKe 
jia3epHoro H3JiyneHHH. HanpaBJieHHbie hctohhhkm xoponin ,zpiH 
MOA,ejinpoBaHHH jiyneH hctohhhkob CBeTa, yqajieHHBix ot ocBeipaeMbix 
06 'beKTOB Ha oneHb Sojibnine paccTOHHHH, iio,ao6ho jiynaM cojiHpa b panoHe 
3eMHoii noBepxHOCTH. nocKOJibKy npeAJiojiaraeTCH, hto hctohhhk CBeTa Ha - 
xo^htch oneHb jiaJieKO, ero JiyHH mojkho npH 6 jrajKeHHO CHHTaTb 
napajniejibHbiMH, b pe3yjibTaTe Hero h tchh i ipeAGTaBjijnoT co6oh 
napajuiejibHbie npoeKn,HH 06 'beKTOB, KaK noKa3aHO Ha pnc. 8.11. 



AeAcTBue HanpaaneHHoro MCTOMHuxa cseTa: HanpaaneHHbiii hctohhhk, HcrryCKaiomHH 
napanaenbHbie nynvi, naueaeH na c$epy (a); cowaBaeMbie npn stom t6hh — sto npo- 
6 kuhh oCbeKToa Ha n/iocKocTb a HanpaB/ieHHH Tex *e napaJiaeabHbix ayneii (6) 


ripo>KeKTopw oneHb itoxo>KH na HanpaBJieHHhie hctomhiikh CBeTa, ho ncnycKae.Mbie 
hmh jiyMH pacnpocTpanaioTCH b npeaejiax KOHyca, b BepuniHe KOToporo pa3MemaeTca 
hctomhhk, noAoCiHo nyHKy JiyneH CBeTa KapMaHHoro tjioHapHKa. Ecjih jtvmh Hanpan- 
jieHHwx hctomhhkob cBera napajuiejibHbi, to JiyMH npojKeicropoB — HeT. npOHceicro- 
phi iraipoKo Hcnoab3yioTCfl b cueHax MAX juih noanepxoHHH ofimeii ocBemeHHocTH, 
HMHTamiH cnenna.'ibHbix 6 jihkob h coaaaHHa aiJxfieKTOB ubcthux CBeTOBbix nyMKOB. 






ynpaBJieHHe HCTOHHHKaMH cseTa u 
CBeTOBbie 3(J)(|)eKTbi 

MAX no^mep'/KHBaex exaH/iapxHbiH Ha6op cpe^cxB ynpaBJieHHH 
xapaKxepHCXHKaMH hcxohhhkob CBexa, BKJnoHaa hx hhx6hchbhocxb, uBex h 
HacxpoiiKy xe h e h . KpoMe xoro, MAX iioBBOjinex BKJnonaxb o6x>eKXbi b 
ocBeiu,eHHe h HCKJnonaxb hx h3 ocBeipeHHa co cxopoHbi 3ap,aHHoro 
HexoHHHKa CBexa, a xatoice ynpaBJiaxb 3axyxaHHeM h Hcnojib30Baxb 
hcxohhhkh CBexa b KanecxBe npoexxopoB xeKcxyp. 

HpKOCTb H I^BeT 

MHxeHCHBHoexb xapaKxepH3yex ypoBeHb apKocxa hcxomhhkb CBexa. B 
o6ipeM cjiynae MaKCHMajibHOH upKocxH cooxBexcxByiOH ypoBHH 255 Bcex 
xpex HBexoBbix KOMnoHeHxoB, npu Koxopbix CBex hbjihcxch hhcxo SejibiM. 
Op,HaKO b MAX HMeexcH napaMexp Multiplier (ycHJiHxejib), c noMOipbio 
Koxoporo mo'/Kho yBejiHHHBaxb hjih yMeHbmaxb npKocxb CBexa. HacxpaHBaa 
BejiHHHHy ycujieHHH CBexa, bbi .vtoacexe jierKO «pa3,ziyxb» 6jihkh Ha 
noBepxHoexH o6x>eKxoB, co3^aB BneHaxjieHHe, hxo hx H3o6pasKeHHH 
iiepeaKcnoHHpoBaHbi. MAX aeucxBHxejtbHO oxcjieacHBaex HajiHHHe uaexoB, 
npKocxb Koxopbix Bbime, He.vi ( 255 , 255 , 255 ). Taraie upexa hochx Ha3BaHHe 
3anpedejibHbvc (unclamped), a hx Hcnojib30BaHHe no/mepacHBaexca 
HeKOXOpbIMH npOrpaMMHbIMH MO^yjIHMH, XaKHMH KaK Iianex c()HJIbXpOB 
JIHH30BBIX SfJxJieKXOB. 

IJpex CBexa aappexca cnexHHKaMH bcjihhhh RGB (Red, Green, Blue — 
KpacHbiH, 3ejieHbiH, chhhh) hjih HSV (Hue, Saturation, Value — npexoBOH 
xoh, HacbimeHHOCxb, apKocxb), Koxopbie HMHxnpyiox Hcnojib30BaHHe 
(|) oxo ip ac[) u h ec k hx CBexocJiHJtbxpoB . npHMeHeHHe OKpameHHbix iivhkob 
CB exa Moacex npupaxb cpeHe omymeHHe xeaxpajibHoexH, aoiiojihhh upexa 
MaxepnajiOB h ho3bojihh npHBJienb BHHMaHHe k ocBeipeHHbiM 
noBepxHoexaM. Mojkho xaKace npnMeHHXb OKpameHHbiH CBex /pin cospaHHH 
HHxepecHbix scjxJieKxoB, CMeniHBaH jiyuH no-pa3HOMy OKpameHHbix 
HCXOHHHKOB CBexa. 

OKpameHHbiH CBex He oOnsaH Sbixb cjihihkom SpocKHM, hxoSm 3c)x|ieKxuBHO 
b o 3/j, e ii c 'ib o b ax b Ha komho3hii,hio cpeHbi. KoppeKxnpyH b He3HaHHxejibHbix 
npepejrax npexoBOH SaxaHC ncxoHHHKa CBexa, mojkho HMHxnpoBaxb 
UBexoByio xeMnepaxypy jiajvm h bkiui h BaH hh , jnoMHHecpeHXHbix JiaMn hjih 
cojiHenHoro CBexa b HCHyio no ropy. 

TeHH 

Hcxohhhkh CBexa b MAX cnocoSHbi coapaBaxb xera, Korpa hx Jiynn napaiox 
Ha od'beKXbi. 3xa cnoco6HOCxb hcxohhhkob CBexa no yMOJinaHHio He 
HKXHBH3HpoBaHa, h /pin ee BKJiiOHeHHH cjie,ayex ycxaHOBHXb ((iJiaxcoK Cast 
Shadows (OxSpacbiBaxb xera) b cbhxkc Shadow Parameters (IJapaMempbi 
menu). Ecjih peacHM oxdpacbiBaHua xeHeu BKJnoneH, xo OKa3biBaexcH 
B03M0JKHBIM BblSpaXb OflHH H3 pBVX XHnOB XeHeiu XeHH Ha OCHOBe Kapxbl 
xeHeu (nepeKJiiOHaxejib Use Shadow Maps) hjih xpaccnpoBaHHbie xeHH 
(nepeKJiiOHaxejib Use Ray -Traced Shadows). npHMep oSohx xhiiob xeHen 
npe^cxaBJieH Ha puc. 8 . 12 . 

nocxpoeHHe Kapxbi xeHeu aBJinexca Mexo^OM uMuxauuu xeHeu, 
peajiH3yeMbiM CKaHHpyioin,HM BH3yajiH3axopoM. B OCHOBe axoro iviexopa 
jieiKHx pacnex nojiyxoHOBOH xeKcxypHoii Kapxbi, yHHXbiBaiom,eH 
xapaKxepncxHKH hcxohhhkob CBexa h cexnaxbix 



ofiojiOHeK o6 beKTOB, h nocae,uy Rupee npHMeHeHHe stoh KapTbi k 06'beKTaM 
cpeHbi Ha 3 Tane BH 3 yajiH 3 apHH. I IojiynaeMbie iipn stom xe h h hmoot Marme, 
pa 3 MbiTbie Kpaa h BbirjiapaT Sojiee ecTecTBeHHO, aeM TpaccHpoBaHHbie, ho b 
pape cjiynaeB MoryT OKa 3 aTbCH roiTHHCTbiMH h He OHCHb tohhbimh. 
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Phc. 8 . 12 . J{nn rana TeHeii: xeHH Ha ocHOBe KapTbi TeHeii iibir.’iH/iHT ecTecTBeHHO h hmciot 


pa3MBrrbie, MflrKHe Kpaa (a); TpaccHpoBaHHbie xeHH pe3He OHepxeHbi h 6oaee tohhm 
( 6 ) 

riHTHHCTOCTb MO'/KHO yMeHBHIHTb, VBejIHHHBaH pa3Mep KapTbi TeHeii, HTO 
TpeSyeT BbipejieHHH 6ojibmero oftbeivia KOMnbiOTepHoii naMara, KOTopaa 
MOJKeT Hcnojib30BaTbca npopeccopoM pjra pacnexa TeHeii. Y BejiMMeHiie 
pa3Mepa KapTbi TeHeii po 5 1 2 K6 hjih 1 M6 (no y m 0 ji hth m ki ee pa3Mep paneH 
256 K6) MoaceT b 3h an htcji bHO ii Mepe c 1 1 o c o 6 ctb o b ax b nojiyneHMio Soiiee 
raaflKHx o/iHopoa,Hbix TeHeii, oppaKO opHOBpeMeHHO B03pacTaeT BpeMH 
BH3yajiH3aii,HH, oco6eHHO ecjin TeHeii, Tpe6yioin,Hx yxo h h e h ho ro pacnexa, 
pocTaTOHHO mhoto. Ha pnc. 8.13 noKasan npHMep Hcnojib30BaHHa KapT 
TeHeii pa3JiHHHbix pa3MepoB. 
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Phc. 8. 13 . Bjihahhc pa3Mepa KapTbi TeHeii: nHTHHCTOCTb h pa3MMTOCTb npH pa3Mepe KapTbi b 


256 KSaHT (a): yBejiHHeHHe pa3Mepa KapTbi no 1024 KGaiiT CMHraaeT npoSjieMy, ho 
yBejiHHHBaeT BpeMH BH3yajiH3aiiHH (6) 

Eipe opHoii npo6jieMoii iipn Hcnojib30BaHHH KapT TeHeii hbjihctch to, hto 
ohh MoryT pacnojiaraTbca b cpeHe He BnojiHe KoppeKTHO. Haxpe Bcero sto 
I ipOHCXO/IHX B Tex 




cjiynanx, Kor^a Aea o6x>eicxa nepeceKaioxcH h xeHb ot OAHoro AOJUKHa i iaAaxb 
Ha ApyroH. MHOi Aa npn stom TeHb CABHraexcH ox Mecxa nepeceneHHH 
oSojiOHeK o6beKxoB. I IacxpoHKa napaMexpa Map Bias (CMeipeHHe Kapxbi) 
3acxaBJiHex xeHb npHABHxaxbcn SjiHJKe k 0x6 p ac bi b aio me My ee o6x>eicxy, 
no3BOJiHH HcnpaBHXb oniH6Ky. 

TpaccHpoBaHHbie xera cxponxcn b npopecce BH 3 yajiH 3 apHH cpeHbi MexoAOM 
xpaccnpoBKH jiyMeii. B oxjiHHHe ox xeHeii, nocxpoeHHbix c Hcnojib 30 BaHHeM 
Kapxbi, xpaccHpoBaHHbie xeHH HMeiox pe 3 KO OHepneHHbie KpaH h cxpohxch c 
bmcokoh xoHHoexbK). TaKoii MexoA xopom, Kox^a HyjKHbi pe 3 KHe, 
Bbipa 3 HxejibHbie xera, HanoAofjne xex, Karcne B 03 HHKaiox b KOCMOce hjih Ha 
KaKOH-xo njiaHexe, r^e Hex axMOCc|)epbi, Bpo^e JlyHbi. riocKOJibKy 
xpaccnpoBaHHbie xeHH cxponxcn MexoAOM xpaccnpoBKH Jiynen, hx 
H cnojib 30 BaHHe Moacex npHBecxH k 3 HaHHxejibHO.viy yBejiKHemno BpeMeHH 
BH 3 yaxH 3 apHH, 3 aBHCHLu,eMy ox cjio/Khocxh reoMexpHHecKHx MOAejieii 
Ofj'beKXOB CHCHbl. 


OAHOpo^Hoe iihtho cseTa h cna# apicocTH Ha Kpaio naTHa 

ripojKeKxopbi h HanpaBJieHHbie hcxohhhkh CHaSsKeHbi ajieivieHxaMM 
ynpaBJieHHH, iio3bojihiouj,hmh HacxpaHBaxb njioxHOCxb pac i ipeAeA e h h h 
CB exa b npeAejiax nnxHa, HBJimoipexocH cneAOM nymca jiyneii ncxo L iHHKa. 
riapaMexpbi hihphhbi OAHopoAHoro imxHa CBexa h oSjiacxn, b npeAejiax 
KO'ropoH ocBeni,eHHOCxb cnaAaex a° HyjiH, 3aAaioxcH b rpaAycax h 
rpa(|)HHecKH h 3 o 6 p amaioxc h Ha stcpane b bhac A^yx KOHycoB, 
AeMOHCxpHpyiomHx pa3Mepbi nyxKOB CBexa, KaK noKa3aHO Ha pnc. 8. 14. 



ToMKa HauanuBaHna 
npratceicropa 


KoHyc Kpan rmTHa 


npoJKeiaopHbiM 
MCTOHHMK C88T3 


KoHyc apnoro n«THa 


Phc. 8.14. IIhxho CBexa h o6jia cxb cnaAa apnocxH BH3yajibHO H3ofipa>KaiOTCH b bhac 
KOH ycoB. 8to noMoraex iipatsojibHO copHeHXHpoBaxb nynKH CBeTa 6e3 
BbinOJIHeHHH AOpOI OCTOH LU.HX XeCXOBbIX BH3yajIH3aiI,HII 

napaMeTp Hotspot (flpKoe iihtho) 3aAaex nmpHHy BHyxpeHHeii aacxH nyxica jiyHeti, b 
npeAejiax Koxopoii hhxchchbhocxb CBexa ocxaexcH iioctohhhom h 3aBHCnx ox xeKy 
m,eii hhtchchbhocth HCTOHHHKa ocBemeraa. napaMeTjfalloff (Kpati nHTHa) 3aAaex 
nmpHHy HapyjtCHoii Mac ro KOHyca jiyMeii, Ha i paHone KOTopoii hhtchcmbhoctb CBeTa 


cna^aeT po HyjiH. ripoiu,e roBopn, hhtchchbhoctb CBeTa ocTaeTCH 
nocTOHHHOH b npe pejiax KOHyca c yrjiOM npn BepiiniHe, paBHBiM Hotspot 
(flpKoe naTHo), h jihhchho cna/jaeT pp Hyjin b npe/jejiax KOJibpa c 
BHyTpeHHHM pa3MepOM, paBHBIM Hotspot (ItpKOe IlflTHO) , H HapyJKHbIM 
pa3MepoM, paBHBiM Falloff (Kpati naTHa). 

Koiyia rpa^ycHbie Mepbi KOHycoB Hotspot (flpKoe iihtho) h Falloff (Kpan 
nHTHa) pa3JiH naiOTCH Ha epMHMUbi rpa^ycoB, nynoK Jiyneh KaaceTCH xopomo 
c(|)OKycHpoBaHHbiM c oneHb MajioH iiihphhoh o6jiacra riepexop,a ot 
MaKCHMajibHoii k HyjieBOH hhtchchbho cth CBeTa. Ecjih pasHMua ihhphhbi 
KOHycoB Hotspot (flpKoe rorrHo) h Falloff (Kpan nHTHa) OKa3biBaeTCH 
3HaHHTejibHOH, to jiyH npoHceKTopa bbitjihaht Sojiee pa3MbiTbiM, a 
HHTeHCHBHOCTb CBeTa Ha Kpaio nHTHa cna^aeT ,a,o Hyjin nocTeneHHO, Kan 
noKa3aHO Ha pnc. 8 . 15 . 



a 6 

Phc. 8.15. BjiHHHue pa3MepoB pempajiBHoro nHTHa CBeTa h inupHHBi ofijiacTH ci iapa HpKOCTH Ha 


Kpaio nHTHa: Korpa peHTpajiBHoe opHopopHoe nHTHO h HapyjKHaH rpaHHpa nHTHa 
6jih3kh no pa3MepaM. Jiyn KaaceTCH c<J)OKycHpoBaHHBiM (a); yBejinneHHe pa3HHpBi 
Meacpy sthmh pByMH napaMeTpaMH BepeT k pa3MBiBaHHio KpoMKH nHTHa, H3-3a Hero 
OHa BBirnnpHT MHme (6) 

BKJIIOHeHHe H HCKJIIOHeHHe 06'beKTOB H 3 OCBeil^eHHH 

MAX no3BOJiHeT HacTpanBaTb cboh hctohhhkh CBeTa TaKHM o 6 pa 30 M, hto6bi 
ohh ocBeipajiH tojibko onpe^ejieHHbie, yKa 3 anHbie BaMH 06'beKTbi. /1,jih 
peajiH 3 au,HH stoh bo3mohchocth HMeiOTCH paa BapHama: y CTaHOBKa 

1 1 ep e kjiio h aTeji h Include (Bkjhohhtb) b OKHe ^Hajiora Exclude/Include 
(McKHiOHeHHe/BKjnoHeHHe) no 3 BOJiHeT yKa 3 aTb 06'beKTbi, KOTopbie 6ynyT 
BKjnoneHbi b hhcjio ocBeipaeMbix BbmejieHHbiM hctohhhkom CBeTa, a 
nepeKJiiOHaTejib Exclude (Hckjhohhtb) y ctuh hb ji m BaeTC h b Tex cjiynanx, 
Kor^a 6ojibmaH Hacra 06'beKTOB cipeHbi ^ojiaoia 6bitb ocBeipeHa, ho HMeeTCH 
HecKOJibKO 06'beKTOB, KOTopbie Tpe6yeTCH hckjhohhtb h3 HHCJia 
ocBeipaeMbix. Homhmo aToro, MAX no 3 BOJiHeT Bbi6paTb ran 3c|x|ieKTa 
ocBeipeHHH, Ha KOTopbiii Cryper pacnpocTpanHTBCH peMCTBne peaiHMOB 
BKJIIOHeHHH / HCKJIIOHeHHH ! 3 TO MOJKeT 6bITb Co6CTBeHHO OCBeiII,eHHe 
(nepeKJiiOHaTejib Illumination), OT6pacbiBanHe TeHen (nepeKJiiOHaTejib 
Shadow Casting) hhh h to h /ipyroe. 

PeaCHMbI BKJIIOHeHHH 06 'beKTOB B HHCJIO OCBeiH,aeMbIX H HCKJIIOHeHHH HX H3 
3TOrO HHCJia OTHOCHTCH K TpiOKHM, nOCKOJIBKy OHH HenpHMCHHMbl K 
peiUIbHblM HCTOHHHKaM 



CBeTa. O/JHciKO B CBH3H C TeM, HTO pRCHeT OCBemeHHOCTH 06'beKTOB 

npopecc xpyAoe.MKHH h Tpe 6 yioiii,HH MHoro BpeMeHH, flaHHaa bo3mojkhoctb 
OHCHb xopoma C TO H KM 3peHHH 3KOHOMHH BbIHHCJIHTejIbHbIX 3aTpaT H 
ynpoiu,eHHa peajiH3apHH cjiojkhmx onTHHecKHX scJxjieKTOB. riycTb, CKaaceM, 
bm pa3MecTmiH b cocTaBe cpeHbi npoaceKTop, coapaKiiiinH Ha noBepxHOCTH 
o^hoto H3 06 'beKTOB 3axie aa'rejr bH bi n 6jihk. K coiKajieHHio, jiynn CBeTa 
1 ipo'/KeKTopa 1 iapaiOT h Ha mhothc ppyrne 06'beKTbi cpeHbi, a bm He xotcjih 
6bi, hto6bi ohh ocBeipajiHCb TaKHM o6pa30M. PemeHHe paHHOii npo 6 jieMbi 
COCTOHT B TOM, HTo6bI BKJHOHMTb 06 'beKT C 6 jIHKOM B CnHCOK Tex, KOTOpbie 
ocBeipaiOTCH npoHceKTopoM, hto6bi tojibko stot 06 'beKT mot BoenpHHHMaTb 
JiyHH CBeTa OT flaHHOTO HCTOHHHKa. 

KaMepbi h hctohhhkh CBeTa MAX cjiyacax /j,jih toto, hto6m ocbcthtb cpeHy h 
o6ecneHMTb ee Ha6jnopeHHe nop Tpe6yeMbiM paKypcoM. CymecTByiOT 
6yKBajIbHO COTHH paSJIHMHbIX Mexo/IOB H 3(jxj)eKTOB, n03B0JIHI0IH,HX C03^aTb 
HyjKHyio aTMOC(|)epy Ha cpeHe. B stom 3aKJiK>HaeTCH HCKyccTBO, HMeHyeMoe 
H,HcJ)poBOH KHHeMaTorpa(J)HeH, o aeM 6ojiee no;ipo6HO peab nonaeT b 
ciieayromeM rjiaBe. 

PaccTaBHB HyjKHMM o6pa30M c'beMOHHbie KaMepbi h HacTpoHB ocBem,eHHe, 
bm MOJKeTe npHCTynHTb k HaaHaaeHHio MaTepna/iOB noBepxHOCTHM 
06'beKTOB, HT06bI IipMaaTb HM BHfl IipepMeTOB peajIBHOTO MHpa. 

06m;ee noHHTiie o MaTepnajiax 

MaTepnaji — 3xo Ha 6 op cbohctb, npHCBaHBaeMbix noBepxHOCTH o 6 'beKxa. Ha 
3Tane BH3yajiH3au,HH MAX HHTepnpeTHpyeT 3th CBOHCTBa, hto6ki 
c r e h ep m p o b ax b HyacHbie ottchkh upeTa c yneTOM xapaKxepMCTMK 
ocBeipeHHH h nojio'/KeHMH c'beMOHHoii KaMepbi. MAX nocTaBJiaeTCH c 
MHoacecTBOM pa3JiHHHbix MaTepHaziOB, CHa 6 iKeHHbix Maccoii napaMeTpoB, 
KOTOpbie MOiKHO KOppeKTHpOBaTb, HMHTHpyH TeM CaMbIM pa3JIHHHbie THnbI 
pea/ibHbix MOBepxHoexeM b cocTaBe cucHbi. nepep TeM KaK noppo 6 Hee 
B3rjiHHyTb Ha MarepHajibi, caMoe BpeMa pa3o6paTbcn, k3khm o6pa30M b 
nporpaMMe MAX BOcnpoH3BopaTCH pasjiHHHbie upeTa 06 'beKTOB. 

Pa6oTa c i^bctom 

MAX HHTepnpeTHpyeT iipeT TaK ace, KaK oh npepcTaBjraeTCH b KOMnbiOTepe, 
— npn 1 iomolhh m ope jim RGB. B paMKax hbctobom Mopejin RGB jiio6oh 
ponycTHMMH iipeT o6pa3yeTCH nyTeM CMeniHBaHHH KpacHoro, 3ejieHoro h 
CHHerO LIBeXOB pa 3 JIHHHOH HHTeHCHBHOCTH. 3 tH OCHOBHbie IipeTa MHOrpa 
Ha3biBaiOT u,eemoebwiu kclhcuicuviii (color channels). Hhcjio rpapaunn, 
o6eciieHMBaeMbix b KaiKpoM H3 upeTOBbix KananoB, onpe/iejiHex o6in,ee hhcjio 
IipeTOBblX OTTeHKOB, KOTOpOe MOIKHO BOCnpOH3BeCTH B paMKHX paHHOM 
MOpejIH. ECJIH AJIH KO/IMpO BaH M H HH(j)OpMaiI,HH O IipeTe B Ka'/K/IOM H3 KaHajIOB 
Hcnojib3yeTCH 8 6ht, to hhcjio ponycTHMbix rpapaiinn KpacHoro, 3ejieHoro h 
CHHero iipeTOB 6ya,eT cocTaBJurxb 256 (2 b bocbmoh CTeneHH), a o6in,ee hhcjio 
PBeTOBBIX OTTeHKOB, ( jX) p M M py 6 M b I X C HCn0JIb30BaHHeM Bcex Tpex HBCTOBblX 
KaHanoB, cocTaBHT okojio 16,7 MHJuiHOHa (256x256x256). Taxon BapnaHT 
KopnpoBaHHH upexoBon hh- 



cj)opMaii,HH nacTO HaabiBaiox ubcxobbim npocTpaHCTBOM c raySHHOH uaera b 
24 6nxa (3 KaHajia no 8 6hx). 

Ha caMOM uene MAX BbinojiHaeT BH3yajiH3an,mo cpeH c rjiySHHoii UBexa b 48 
6hx, a 3aTeM, riepeu (|) o p m h p o b aH h e m Bbixo^Horo H3o6pasKeHH h, 
npoH3BO,zi,HT b SojibniHHCTBe cjiynaeB coKpaiuemie o6m,ero nncjia oxxeHKOB 
p,o 06 'beMa ubcxobofo npocTpaHCTBa c rnySnHOH pBexa b 24 6 nxa. HHorua, b 
3aBHCHMOCTH ot cocTaBa annapaTHoro n nporpaMMHoro oSecnenemiH 
Bamero KOMnbiOTepa, bbi Moacexe ncnojib30BaTb n Sojibinee hhcjio pBexoB. 
OcHOBHaH nacTb BHueonpouyKunn BbinycKaeTCH c fjiv6hhoh UBexa b 24 
6 nxa, a npn cxeMKe khho^hjibmob npnMeHHiox uBexoBbie npocxpanoxBa c 
rjiy^HHon UBexa b 24 hjih 48 6 nx. 

PaSoxan c nporpaMMon MAX, bbi 6ya,exe nocxoHHHO cxajiKHBaxbcn c 
HeofixouHMoexbfo HacxpoHKH UBexa MaxepnajiOB n hcxohhhkob ocBerueHHH. 
B xex cjiynanx, Korua B03HHKaex noxpe6HOCxb Hacxponxb uBex, KaK 
npaBHJio, iiou pyKon OKa3biBaexcH none u,eemoeoao o6po3u,a (color swatch). 
mejiHOK na xaKOM none Bbi3biBaex okho unajiora Color Selector (BbiSop 
UBexa), noKa3aHHoe Ha pnc. 8.16. 



Phc. 8.16. Okho Bbi6opa ijBeTa, c noMombio KOToporo mohcho no,zjo6paTb HyHCHbiH ijBeTOBOH 
OTTeHOK 

B OKHe unajiora Color Selector (Bbi6op UBexa) Bee UBexa npeucxaBJieHbi b 
Mouejin RGB, ouHaKO o 6e c r i e h n b aioxc h xpn cnocoSa BbiSopa UBexa: nyxeM 
HacxpoHKH napaMexpoB RGB, HSV, a xaioKe Whiteness (BejiH3Ha) n 
Blackness (MepHOxa). nojib3yacb MexouoM RGB, bbi u oj hkhbi npocxo 
HacxpanBaxb riojio>KeHHe noji3yHKOB Red (KpacHbin), Green (SejieHbin) n 
Blue (Chhhh), perynnpyiOLUHX HHxeHCHBHoexb KajK^oro H3 ubcxobbix 
KOMnoHeHxoB . CnocoS HacxpoirKH HSV ocHOBaH Ha HecKOJibKO hhom 
nouxoue, npn KOxopoM peryjnrpyioxcH 3HaneHHH napaMexpoB Hue 
(UpexoBOH xoh), Saturation (IlacbiujeHHOCxb) h Value (HHxeHCHBHoexb). 
HacxponKa napaMexpa Hue (IipexoBOH xoh) no3BOJiHex BbiSpaxb ochobhoh 
xoh UBexa, Koxopbrir 3axeM mojkho yxonHHXb, peryjrapyn noji3yHKH 
napaMexpoB Saturation (HacbiiueHHOCxb) h Value (HHxeHCHBHoexb). 

nocjieuHHM h Handojiee n h xy n xn b h o nororrabiM Mexo^OM BbiSopa UBexa 
HBJinexcH ncnojib30BaHHe noji3yHKOB Blackness (HepHOxa), Hue (U,BexoBOH 
xoh) h Whiteness (BejiH3Ha), pacnojiaxaioiuHxcH b jicboh nacxn OKHa, 
BOKpyr nojia rpauneHXHbix uBexoBbtx nepexouoB. nepexacKHBan c noMorubio 
MbiniH nepeKpecxbe b none pBexoBbix nepexo^OB, bbi MOJKexe 
npHSjiHHceHHO, ho dbicxpo BbiSpaxb Hy>KHbiH uBexoBoir oxxchok, a 3axeM 
yxouHHXb ero c riOMOiubK) noji3yHKOB Blackness (HepHOxa) h Whiteness 
(BejiH3Ha). Mohcho xaioice BbiiiojiHMXb oKOHnaxejibHyio u° B °A K y oxxeHKa c 
noMOipbio 




iioji3vhkob RGB hjih HSV. B jiio6om cjiynae npn H3MeHeHHH o^hoh rpynnbi 
napaMeTpoB ocTajiBHbie napaMeTpbi h3M6hhiotch a b to m ax m h e c k m . 

Tenepb bbi HMeeTe obipee 1 ipeACTaBJieHHe o tom, kbkhm o6pa30M ii,BeT 
HHTepnpeTHpyeTCH b nporpaMMe MAX, h HacTaeT BpeMH no3HaKOMHTbca c 
HCn0JIB30BaHHeM UBCTOB flJIH (j) Op M H p O B a H HH CBOHCTB MaTepHajIOB. 

l^seTa MaTepHajioe 

CTaH^apTHBifi Ma'iepnaji b MAX npn^aeT ofrbeKxy bh/j, poBHoro KycKa 
njiacraKa, KaK SyzjTO h a p h c o b a h h o r o Ha njiocKoii noBepxHOCTH. IfBeT xaKoii 
noBepxHOCTH onpep,ej[HeTCH TpeMH KOMnoHeHTaMH : Ambient (IIo^CBeTKa), 
Diffuse (flH(Jx|)y3HBiH) h Specular (3epKajiBHBm), KaK noKa3auo Ha pnc. 8.17. 

KoMnoneHTbi uBera 



Phc. 8 . 17 . Bha oSijeKTa nocne BH3yajiH3au;HH onpenejmeTCH TpeMH pa3JiHHHbiMH KOMnoHeHTaMH 
BBeTa. KOToptie k TOMy ace MoryT pa3JiHnaTBCH no HHTeHCHBHOCTH . Ambient 
(IloflCBeTKa) — 3 to n,BeT o6T>eKTa b oSjiacTH xeHH Diffuse (,ZiH<i)(j)y3HBiH) — pBeT 
ocBemeHHoii nacTH ob'BeKTa.a Specular (3epKajiBHbiii) — bto n,BeT Gjinna 


• Ambient (noncBeTKa) — sto n,BeT ynacTKon noBepxHOCTH 06'beKx a, He 0CBem,eHHBix 
npHMBiMH jiyuaMH cBeTa, to ecTb u,BeT tchh Ha noBepxHOCTH oSbeKTa. 8 tot u,bct 
pe;iKO SbiBaeT nepubiM, nocKOJibKy HMeroujaacfl b cpeHe no^CBeTKa rapaHTHpyeT 
xoth 6bi HeSojibmoH ypoBeHb ocBemeraocTH Bcex ynacTKOB noBepxHOCTH 

oSbeKTOB. OfibIMHO H,BCT IIO/_iCBe'IKH 3TO OHCHb TeMHblH OTTCHOK HBCTa 

^,Mfl)r})y3Horo OTpasKeHHH, o/;HaKO Bbi MOHteTe aa/ia'i b jiioGoh apyroii hbct b 
KanecTBe LiBera no/K-Be i KH. 


• U,BeT Diffuse (/fncJifJwsHfaiH) — sto oohobhom ubctobom toh MaTepuajia ofrbeKxa. 
HMemo 3tot ubct Ha6jiH)flaeTCH b Tex cjiyuaax, Kor.ua noBepxHOCTt* oSbeKTa oc- 
Beiu,aeTCH npHMbiMH jiyuaMH CBeTa. 

h l],BeT Specular (3epKaju.Hi.iH) — sto hbctoboh toh Qjihkob, hohbjihioiuhxch Ha 
noBepxHOCTH o6T.eKTa. 


MOAeJIH TOHHpOBaHHfl 

MAX no3BOJiHeT pacKpaniHBaTb, hjih TOHHpoBaTb, 06'beKTbi c p a3 j i h h h bi m h 
ypoBHHMH KauecTBa 3a cueT npHMeHeHHa pasjiMMHbix MO/jeneM pacKpacKH. 
Mo^ejib pacnpacKH onpe^ejiaeT, KaKHM o6pa30M anropHTM BH3yajiH3an,HH 
6yo,eT HHTepnpeTupoBaTb uee Ta MaTepnajiOB h Sjihkob Ha noBepxHOCTH 
06'beKTOB. B nporpaMMe MAX Bbi6op .vio/jejiM pacKpacKH iipon3Bon,MTCH npn 
HacTpoiiKe cbohctb MaTepnajia. no^epjKHBa iotch ueTbipe .vio^ejin 
pacnpacKH: Flat (FFiocKaH), Phong (Flo OoHry). Blinn (Flo BjiHH-Hy) h Metal 
(MeTajui). KpoMe Toro, mo Hi ho 3acTaBHTb ajiropnTM BH3yajiH3aii,HH 
H3o6pa3HTb 06'beKT b BH^e KapKaca. FlpHMepbi pacKpacKH 06'beKTOB c 
HcnojiB30BaHHeM pa3Hbix MO^ejieH npHBe/ieHbi Ha pnc. 8. 18. 



Phc. 8.18. Pa3JiHMHbie BapHaHTbi pacKpacKH, no/mepjKHBaeMbie nporpaMMoit MAX. FIpaBHJibHO 
nofloSpaHHbiH BapnaHT pacKpaniHBaHHH noMoraeT noBbieHTb npaBflononoGiie 
cpeHbi 



Bee Modern! pacKpacKH KpaTKO onncbiBaioxcH b ciiepyioipeM nepenHe: 

• Flat (OaceTHan). BH3yajiH3HpyeT o6i>eKXbi 6e3 crjiamnBaHHH. Upex 
ocTaeTCH nocTOHHHbiM b npe,a,ejiax Kanc^OH ox^ejibHOH rpaHH. 3xa Mo^ejib 
o6ecneHHBaex 6bicxpyio pacKpacKy o6x>ckxob h xoponia /pin BbinojiHeHHH 
TecTOBOH BH3yajiH3au,MM, xoth KanecxBO pe3yjibTaTa OKa3biBaexcn He 
CJIHHIKOM BbICOKHM. 

• Phong (Flo OoHry). BH 3 yanH 3 Hpyex o6x>eKXbi co c rji amii boh h e m oKpacKH 

rpaHeil, TaK hxo o6x>eKx BbirjiH^nx raaflKHM, HecMOxpa Ha (|)aKXMHecKoe 
HajiHHne rpaHen b reoMexpHnecKon MO,a,ejiH. PacKpacKa no OoHry 
o6ecnenHBaex xaKme (jiopMHpoBaHHe Sjihkob Ha noBepxHoexH o6x>eKxoB, 
Koxopbie npn^arox 3xhm o6x>eKxaM OjiecxHinHH hjih rjiHHpeBHXbin bh^. 
npn Heo6xo/j,H.viocxH uaexa paciipepejiHioxcn no BH 3 yajiH 3 HpyeMOH 
noBepxHoexH. /JaHHan MO^ejib xoporna pjin pacKpaniHBaHHH nioSbix 
xnnoB njiacxHKOBbix hjih 6jiecxHm,Hx noBepxHoexen. 

• Blinn (Flo BjiHHHy). To me, hxo h MO^,ejib OoHxa, ho c MeHbiiiHM pa 3 MepoM 

Sjihkob, b pe3yjibxaxe nero oSecneHHBaexcH MeHbmee cxo^cxbo 
nOBepXHOCXH C nJiaCXHKOM. OxJIHHHO UQJXXQJXWY /piH BH3yajIH3aiI,HH 
mhoxhx xHnoB MaxepHajiOB, xaKHx Kan HixyKaxypna hjih ^epeBO. 

» Metal (Mexajui). 3 xa MO/iejib 110/106 Ha MO/iejin OoHxa b xom, hxo 
BH 3 yajiH 3 Hpye-MaH noBepxHoexb cxjiamHBaexca h CHaSmaexcn 6ji h icaivi h , 
ho npn 3xom noBepxHoexb npno6pexaex MexajuiHHecKHH 6jiecK. 
Hcnojib 3 yHxe axy MO/iejib xojibko b xex cjiynanx, Kor^a xpe6yexca npn/iaxb 
o6x>eKxaM xaKOH bh/i, 6ya,xo ohh H 3 roxoBJieHbi H 3 Mexajuia. Bjihkh h SjiecK 
Maxepnajia npn /jaHHOH MO/iejiM BH 3 yajiH 3 apnH ycnjieHHO 
no^HepKHBaioxcH . 

PlpaBHJibHO Bbi6npaH MO/iejib pacKpacKH jpia Kam^,oxo xnna Maxepnajia, bbi 

Moacexe CMeniHBaxb h o6be/iHHHXb pa 3 Hbie MO/iejin b cocxaBe o/ihom h xoh 

me c Lie Hbi. 3xo oSecnenHBaex npe/iejibHbiii ypoBeHb xhSkocxh b ynpaBJieHHH 

CBOHCXBaMH MaxepHajiOB H C 03 ^aHHH BH 3 yajIbHO IipaB/IOIIO^IOfiHblX CLieH. 


CsoHCTsa MaTepnajiOB 

Bbi6paB MO^iejib pacKpacKH, bbi 3a^aexe CBoiicxBa Maxepnajia, hxo6bi 
onpe/iejiHXb, KaK oh 6ya,ex BbirjiH/iexb nocjie BH3yajiH3au,HH. CBOHCXBa 
Maxepnajia, Ha3biBaeMbie HHOiyia cbouctubcimu noeepxHoemu (surface 
attributes), iipem/ie Bcexo BKJiiOHaiox lib ex, o neM yme roBopnjiocb Bbime, ho 
nacxo hoiiojihhioxch eui,e pa/iOM xapaKxep m cxh k , xhkhx KaK xjiHHpeBHxocxb 
hjih oxpameHne. 

rjiHHi^eBHTOCTb h CHJia 6jiecica 

rjmHu,eeumocmb (shininess) — axo cnocoOHOCxb noBepxHoexH 6jiecxexb npn 
oxpameHHH CBexa. CxeneHb xjihhpcbhxocxh bjihhcx Ha pa3Mep SjiHKa, xo 
ecxb apKoxo iinxHa 3epKajibHOxo oxpameHHH CBexa Ha noBepxHoexH 
o6x>eKxa, npnneM y MaxoBbix noBepxHoexeii 6jihk HMeex SojibniHH pa3Mep, a 
y cnjibHO 6jiecxHiii,Hx — MeHbiHHH, KaK noKa3aHO Ha pnc. 8. 19. 

PlapaMexp Shininess (PjiHHiieBHxocxb) Hcnojib3yexcH b coBOKynHoexn c 
napaMexpoM Shininess Strength (Cnjia 6jiecKa), Ha3biBaeMbiM HHOiyia 
Specularity ( 3 e p k a j 1 b h o ex b) h 



no3BOJiHK>iu,HM coaaarb y HaOjnoaaxejiH /lOiiojiHM'rejibHoe b 1 1 e m ax j i e h h e 06 orpaata 

TejIbHMX CBOHCTBaX OfibCKTOB, TaK HTO OfipaXMTe BHHMaHHe Ha TO, KaK 06a 3XH napa 
MeTpa bjihhiot Ha HXoroBbiM bm/x .\iaxepnajia. 

rjIHHU,eBHTOCTB 



0% 50% 100% 

PhC. 8.19. rjIHHU,eBHTOCTb HBJIHeTCa MepOH 6jieCKa nOBepXHOCTH. npH TJIHHpeBHTOCTH B 0% 
noBepxHOCTB HBJiaeTCfl MaTOBOH, a npn 100% — oSjia^aeT MaKCHMajibHbiM OaecKOM. 
OOpaTHTe BHHMaHHe, KaK H3o6pa3KeHHe 3epKajibHoro Gjirnta eyjKaeTCH no Mepe yBejiH- 
HeHHfl rjIHHpeBHTOCTH nOBepXHOCTH 

Ecjih Ha nOBepXHOCTH oO'beKxa HMeeTca Sjihk, to napaMeTp Shininess 
Strength (Cnjia SjiecKa) 3a/iaeT MHxeHCMBHOCTb 3Toro SjiHKa, KaK noKa3aHO 
Ha pnc. 8.20. HacTpanBaa eejiHHMHy napaMeTpa Shininess (rjiHHpeBHTOGTb) 

B KOMSHHapHH C BejIHHHHOH CHJIbI SiieCKa, MOIKHO HMHTHpOBaTb IHHpOKHH 
Ha6op m axep naji o b . ot apKO SjiecTHiipix p,o MaTOBbix. 


Cnjia OjieeKa 



0% 50% 100% 

Phc. 8.20. napaMeTp Shininess Strength (Cnjia SjiecKa) :sa;iaeT HHTeHCHBHOCTb Cjimca Ha 
nOBepXHOCTH oObeKTa. napaMeTpbi rjiHHpeBHTOCTH h chjibi SjiecKa b eoBOKynHOCTH 
eo3flaioT BnenaTJieHHe 6jiecTHm,eH nOBepXHOCTH. 3th napaMeTpbi HrpaioT oeHOBHyio 
pojlb npH HMHTapHH MeTajUIHHeCKHX oObeKTOB 


Henp03paHH0CTb 

Henpo3pauHOcmb (opacity) — sto cbohctbo MaTepnana, onpeaejiHiomee ero 
cnocoSHOCTb nponycKaTB jiyan CBeTa. Ecjih HenpoapaHHOCTb ycrraHOBJieHa 
paBHOH 0 %, TO 06'beKT CTaHOBHTCH IipaKTHHeCKH HCBH/lHMbl M , SL eCJIH 
Henpo 3 paHHOCTb paBHa 100 %, to 06'beKT coBepmeHHO HenpoapaaeH. 
rip o m e '/Ky 'r o h h b 1 e 3 HaneHHH napaMeTpa ^ejiaiOT 06'beKT 6ojiee hjih MeHee 
npo 3 paaHbiM, KaK noKa 3 aHO Ha pnc. 8 . 21 . 


Henpo3paHHOCTb 



Phc. 8.21. IlapaMeTp Opacity (Henpo3paHHOCTb) ynpaBJiaeT TeM, b KaKOH Mepe H3o6pa3KeHHe 
(J)OHa «npocBeHHBaeT» ckbo3b noBepxHOCTb o6"beKTa 

B flonojiHeHHe k HacTpoiiKe 6a30Boro ypoBHH Henpo3paHHOCTH, bh MoaceTe 
npn Heo6xo^HMOCTH tohho ynpaBJiaTb ee x ap a K't e p h ct m k a m h c noMOin,bK) 
/ioiiojiHMTejibHbix napaMeTpoB MaTepHaroB, penb o KOTopbix noii^eT b rjiaBe 
10 , «Pa6oTa c MaTepnajiaMH*, h rjiaBe 11 , «OcBoeHHe aonojiHH'rejibHbix 
MeToaoB pa6oTbi c m a r t e p h aj 1 a m h » . 

CaMOCBeneHHe 

CaMOceeuenue (self-illumination) onpe^ejiaeT. b KaKOH Mepe y HaSjuoaa'i ejiH 6ya,eT 
eoa^aBaTbCH BnenaTiieHMe, hto 06'beKT CBeTHTCH H 3 HyTpn. Ilo Mepe yBejmaeHHH 
npopeHTHoro ypomm caMOCBeaeHHH nponcxoflHT nocTeneHHoe BbipaBHHBaHHe 
U,BeTOBbIX OTTeHKOB nOflCBCTKH H ^H(J)(|)y 3 HOrO OTpaHCeHHH, nOKa Becb 06'beKT He 
npno6peTeT 



e^nHyio oKpacKy, KaK noKa3aHO Ha puc. 8.22. B to me BpeMH napaMeTp Self-Illu- 
mination (CaMOCBC'-ieiiHe) He ona3MBaeT bjihhhhh Ha sepKajibiihie Sjihkh. 3cJ)f[)eKT 
caMOCBeneHHH name Bcero HcnojiB3yeTCH, Kor^a TpeSyeTCH m \i mt m p o b ar b fipKne hc- 
tohhhkh CBeTa, spo^e omen aBTOMo6HJiH. npH Mop,ejmpoBaHHH orneil KaK caMOCBe- 
thhi,hxch ohh Bbii JiH^H'r Sojiee npKO h peajmcTHHHO. 

CaMOCBeneHHe 



0% 50% 100% 

Phc. 8.22. IiapaMeTp Selfillumlnatlon (CaMOCBeHeHHe) onpeflejiaeT, b KaKoii Mepe oOtjCkt 6yn,eT 
Ka3aTbea CBeraiHHMCH H3HyTpn. npH ypoBHe b 0% eBeneHne OTcyTCTByeT, a ypoBHio 
100% COOTBeTCTByeT MaKCHMyM CaMOCBeMeHHH 

Hcnojib30BaHHe MaTepnajiOB Ha ocHose 

KapT TeKCTypti 

riOMHMO HaCTpOHKH 6a30BbIX CBOHCTB MaTepnajIOB, MAX II03BOJmeT 
HMHTHpOBaTB pa3JIHHHbie OIITHHeCKHe xapaKTepHCTHKH nOBepXHOCTeii c 
noMom,BK) KapT TeKCTypbi. llpn stom p,jih h m maun h tbkhx cbohctb 
MaTepnajiOB, KaK, CKajKe.vi, ,nH(jx|)y3Hoe o t p ante h h e , Hcnojib3yiOTCH 
pacTpoBbie H3o6paiKeHHa, Ha3biBaeMbie meKcmypHbiMu Kapmcuviu (texture 
mcLps)n nojiyneHHbie MeTO^OM CKaHupoBamia cjxrrorpacjinn no- 



BepxHOCTeii peajibHbix npe,a,MexoB jih6o nyTeM m ax e m ax m h e c k o r o pacnexa (b 
riocjie^,HeM cjiyaae TeKCTypHbie KapTbi Ha3biBaiOTCH npoujedypHbwru — 
procedural). HanpnMep, hto6bi c m o/iea upo aaxb .zjepeBO, bbi ^.ojijkhbi 
3aMeHHTB uBex a,n(|x|)y3Horo oxpaiKeHHH aToro Maxepnana Ha TeKCTypHyio 
KapTy — H3o6pajKeHHe peajibHoii (JiaKxypbi pacnHJieHHoro ,a,peBecHoro 
CTBOJia. Ilocjie 3Toro mojkho HacTpoHTb 3HaaeHHH napaMeTpa Shininess 
(rjiHHpeBHTOCTb) h apyrux napaMeTpoB, hto6bi co3Aaxb b 1 1 e a axj i e h h e , hto 
/jepeBHHHan noBepxHOCTb oxnojmpoBaHa b Sojibineii hjih MeHbmeii cxeneHH. 
MAX oSecneaHBaex bo3mo3khocxb HMHxapHH pejioro pa^a cbohcxb 
MaxepnajiOB npu homoihh xeKcxypHbix Kapx. Hnace nepenncjiH ioxch Bee sxh 
CBoiicxBa h /jaexcn KpaxKoe noacHeHHe Kaac/joro H3 hhx. 

• Ambient (FIo^CBexKa). Ilo3BOJiHex 3aMeHnxb Kapxoii xeKcxypbi u,Bex 

noacBexKH Maxepnajia. Hcnojib3yexca ^obojibho pep,KO. 

« Diffuse (/fHcJxj)V3Hoe oxpaaceHHe). 3xox napaMexp nosBOJiaex 3aMeHHXb 
Kapxoif xeKcxypbi npex ^,H(j5(|)y3HOxo oxpaaceHHH Maxepnajia. /faHHbiii 
Bapnanx npnMeHeHHH xeKcxypHbix Kapx Bcxpeaaexca HanSojiee aacxo. 
,n,jiH KoppeKXHOxo pa3Mem,eHHH cosaaBae.vibix xaKHM o6pa30M MaxepnajiOB 
Ha noBepxHOCxax o6x>eKxoB xpeSyexca cooxBexcxByioiii,aH HacxpoHKa 
CHCXeMbI npOeKLI,HOHHbIX KOOpaUHaX 3XHX ()6x>eKXOB. 

• Specular (3epKajibHoe oxpajKeHHe). ripu noMOin,H xeKcxypHbix Kapx sxoro 

XHna MO/KHO BHOCHXb HeKOXOpbie B03MymeHHH B M306pa/KeHMH yaaCXKOB 
3epKanbHbix Sjihkob Ha noBepxHOCxax o6x>eKxoB, axo6bi npn^axb hm 
M eHee n/ieajibubin, xoxh Bee eipe 6jiecxHiipiH bh r . B sxom cjiyaae 
HacbimeHHOCxb npexa xeKcxypHoii Kapxbi onpe^ejiHex, b kbkhx Mecxax 
nOBepXHOCXH 6yayx IIOHBJIHXbCH 0JIHKH, a B KBKHX Hex. 

• Shininess (rjiHHij,eBHxocxb). ] Iop,o6Ha Kapxe xeKcxypbi 3epKajibHoro 

oxpaiKeHHH , ho BJiHuex Ha (|)opMy SjiHKa, a He xojibKO Ha ero ueex. 

• Shin. Strength (CHJia SjiecKa). 3xox napaMexp iiosbojihcx Hcnojib30Baxb 

Kapxy xeKcxypbi ^.jih ynpaBJieHHH chjioh SjiecKa Maxepnajia b oSjiacxH 
SjiHKa. 

« Self- Illumination (CaMOCBeaemie). rto3BOjiHex npHMeHHXb Kapxy xeKcxypbi 
fl,jia 3aaaHMH xoro, Kame yaacxKH noBepxHoexn o6x>eKxoB fiyayT 
CBexnxbCH, a KaKue Hex. 

• Opacity (I Ieiipo3paHHOCxb). 3xox napaMexp nosBOJiaex npHMeHHXb Kapxy 

xeKcxypbi, axo6bi yKa3axb, KaKne yaacxKH noBepxHoexn o6x>eKxa 6yayx 
npo3paaHbiMH, a KaKHe Hex. 

• Filter Color (CBexocJmjibxp). llo3BOJiHex c noMOipbio Kapxbi xeKcxypbi 
HacxpanBaxb npexa Maxepnaxa noBepxHoexH oSneKxa. OSmuho 
npHMeHaexca xojibKO k nojiynpo3panHbiM MaxepnajiaM, CKB03b Koxopbie 
mojkho BH/iexb c|x)H. Hcnojib30Bamie aaHHoii xeKcxypHoii Kapxbi 
no3BOJiaex noAKpamHBaxb H3o6paiKeHHe (JiOHa, npocBemiBaiomero CKB03b 
o6x>eKx. 

• Bump (Pejibec|)HOCxb). 3xox napaMexp no3BOJiaex c noMOipbio xeKcxypHoii 

Kapxbi H M H X H p O B ax b 06'beMHbie HepOBHOCXH Ha nOBepXHOCXHX 06'beKXOB. 
UJnpoKO Hcnojib3yexca h oSecnemiBaex B03M05KH0cxb Ha sxane 
BH3yajiH3aii,HH npHfl,axb 



noBepxHOCTHM 06 'beKTOB pejibec[)Hbm xapaKTep 6e3 m o^e ji h p o b aH h h 
reoMeTpuH TaKoro pejibecjja. 

» Reflection (OTpaaceHHe). Oipaaca'ieji bH bie CBoiicTBa MaTepnana 
onpe^,ejiHiOTCH ero cnocofiHOCTbio 3 epKajibHO oipaacaib jivhm CBeTa, 
na^aK)m,He Ha Hero npn OTpaaceHHH ot OKpya£aioiii,Hx 06'beKTOB. 06bihho 
3 epKajibHbie OTpaaceHna Ha6aio,zi,aiOTCH Ha noBepxHOCTHx nojiHpoBaHHbix 
HJ1H rjia/iKO HaHMLHeHHbIX 06'beKTOB, T 3 KHX KaK HOBbie aBT0M06HJIH, 
cepe6pHHbie CTonoBBie npH6opbi hjih ^aace BO^,a b 6 e 3 BeTpne. MAX 
peanH 3 yeT 3 epKajibHoe OTpaaceHne b bh/jc npope^ypHoir KapTbi TeKCTypbi, 
co 3 ^,aBaeMOH mcto^om TpaccnpoBKH nyaen hjih nyTeM npoerpipoBaHHa Ha 
noBepxHOCTb 3 epKajibHoro 06'beKTa H 3 o 6 paaceHHH OKpyacaiomHx 06'beKTOB 
B TOM BH^e, B KaKOM OHH Ha6jIIO/I,aK)TCa H 3 UCHTpa 3 epKajIbHOTO 06'beKTa. 

k Refraction (ripejiOMJieHHe). tlpejiOMJieHHe, hjih pec|)paKLi,HH, — 3 to 
OTKJ iOHeHHe jiyHeil CBeTa ot iiphmojihhchhoh TpaeKTopHH npn 
npoxoiK^eHHH nepe3 Tanne npoapaaHbie MaTepnajibi, KaK BO^,a hjih 
CT eKJio. HMHTau,Hio npejiOMJieHHH mohcho ocymecTBHTb c noMom,bio KapTbi 
TeKCTypbi, npope^ypHOH KapTbi hjih mci o/iom TpaccnpoBKH Jiyaen. 

Ha pnc. 8.23 noKa3aHbi npHMepbi Hcnojib30BaHHa Bcex ranoB TeKCTypHbix 
KapT pa HMHTauHH MaTepHajiOB c pa 3 ji h a h bi m h CBOHCTBaMH. 

nocKoabKy MaTepnaabi Ha ocHOBe KapT TeKCTypbi co 3 ^;aiOTca c 
H C 1 1 0 J I b 3 O B a H H e M paCTpOBbIX H 3 o 6 pa 3 KeHHH TaKHX cjjOpMa'I’OB, KaK GIF, 
Targa, TIF hjih JPEG, to pa hx HaHeceHHa Ha noBepxHOCTb 06'beKTOB 
Tpe6yeTca Hannane y 06'beKTa CHCTeMbi npoeKn,HOHHbix Koop^HHaT. 
npoeKu,uoHHbie KoopduHambi (mapping coordinates) — sto Bcero Jinuib 
cnoco6 H3BecTHTb nporpaMMy MAX o tom, kokhm o 6 pa 30 M h Ha Kame 
yaacTKH noBepxHOCTH 06'beKTOB ^oaiKHbi upoeunpoBaTbca pacTpoBbie H306- 
paiKeHHa. O nopa^Ke Hcnonb 30 BaHHa npoeKij,HOHHbix Koop^HHaT bbi 
y3HaeTe H3 maBbi 1 1 . 

B cocTaBe MaTepnanoB Ha ocHOBe KapT TeKCTypbi MoryT npHMeHaTbca 
npoue^ypHbie KapTbi, pncyHOK KOTopbix p ac c h m t b 1 b aeT c a no 

MaTeMaTHaecKHM (JiopMyaaM, a He co3^,aeTca nyTeM CKaHnpoBaHHa 
H3o6pa>KeHHH. MAX no^epacHBaeT HecKOJibKO thiiob npope/iypHbix 
MaTepnanoB. Eipe 6ojibirie thkhx MaTepnaaoB nocTaBJiaeTca b bhp 
/ lonojiHHTejibHbix MO/iyJieii, cos/iaBaeMbix pa3Ji h a h bi m h i i p o m 3 b o/ime ji a m h . 
HMea TaKne HHCTpyMeHTbi, bbi MoaceTe co3/iaBaTb hjih HacTpanBaTb aio6bie 
THnbi MaTepnaroB, KaKne TOJibKO MoryT BaM noHa^o6HTbca. 

Co3^aB h npHMeHHB b cocTaBe cu,eHbi hctohhhkh ocBem,eHHH, KaMepbi h 
MaTepnaabi, bbi npHCTynaeTe k ee BH3yanH3an,HH. Bu3yajiu3au,im (rendering) 
— 3to Bcero anrub npopecc nocTpoeHna H3o6paiKeHHa cpeHbi, b xo,a,e 
KOToporo MAX yaHTbiBaeT napaMeTpbi reoMeTpnaecKHx MO/iejien, 
pa3Mem,eHHe h xapaKTepncTHKH hctohhhkob CBeTa, CBOHCTBa MaTepnanoB, 
a TaKJKe nonojKeHHe h HacTpoiiKy c'beMoaHbix KaMep. B 3aBHCHMOCTH ot 
6oabmoro ancjia (|)aK'ropoB npopecc BH3yanH3an,HH mokct 3aHHM3Tb ot 
HecKoabKHx ceKyHfl, ^o HecKoabKHx MHHyT h /;a>Ke aacoB. BbinoaHeHne 
BH3yanH3au,HH paccMaTpnBaeTca b raaBe 12, «OcBoeHne mcto^ob 
BH3yaaH3an,HH cueH». 



TeKCTypHbie Kapxbi 



Phc. 8.23. npH noMoipH pacTpoBBix TeKCTypHBix KapT mohcho ynpaBJiHTB mnpoKHM 
HaGopoM onTHHecKHX xapaKTepHCTHK MaTepHajioB 


3aKJiK)HeHne 


Cbct, KaMepbi, MaTepnajibi — Bee 9 th ajieMeHTbi /jencTByioT cobmcctho, noMoraa 
npeBpaTHTb coBOKynHOCTB pa3pa6oTaHHBix reoMerpHMecKMx MO#ejieH b 
H 3o6pasKeHHe cpeHbi, noxoacee Ha Haems myio (])OTOipar])mo. Ha /jejie npouecc 
C03/I,aHHH HCTOMHHKOB OCBeiH,eHHH H MaTepHajIOB He CTOJIb npOCT H npHMOJIHHeeH. 
Heo6xo/jHMO npofioeaTb: BbiSpaB o/imh nafiop napaMeTpoB, npoH3BecTH TecTOByio 
BH3yajiH3au,Hio, h. ecjin pe3yjibTaT OKaaajicn He TaKHM, Ha KaKOH bh paccHHTbiBajm, 
noBTopaTb npopecc c hobbimh 3 h a m e hhh m h napaMeTpoB. 

HTaK, b 3toh maBe bbi no3HaKOMHJincb c a eope rM necKM m h ocHOBaMH komho3hli,hh 
cu,eH. B nacTHOCTH, bbi y3HajiH ojiepyiomee: 



«a hxo TaKoe Kaiviepbi h KaK ohh npHMeHHiOTCH b nporpaMMe MAX; 
h hxo TaKoe hctohhhkh CBeTa h KaKOBBi hx pa3HOo6pa3Hbie 

BapnaHTbi, nop/iepacHBa eMbie npoxpaMMOH MAX; 

» hto TaKoe MaTepnajibi h KaK ohh npHMeHHiOTCH k noBepxHoexHM o6x>eKxoB 
b cpeHax nporpaMMbi MAX. 

Tenepb bbi HMeeTe o6ui.ee npe,n;cxaBJieHHe 06 MCxoHHHKax CBeTa, MO^ejinx 
c'beMOHHbix Kajviep h Maxepnajiax, h HacTynaeT uepe,a, npHMeHHTB 3th 
3H3HHH Ha npaKTHKe fiJlH COS^aHHH cj) OXO p eaj I MCTM H H O IO H3o6pa3KeHHH 
cijeHbi. B cjiepyiomeH rjiane BaM 6ya,ex noKa3aHO, KaK mohcho coa/jaBaxb b 
cocxaBe cpeHbi mctohhmkm CBexa h KaMepbi. 



Pa6oTa 

C HCTOHHHKaMH 
CBeTa h KaMepaMH 


Hctomhmkh CBeTa h KaMepbi — axo 
KjnoneBbie ajie.vieHTbi KanecTBeHHOH 
BH3yajIH3aiI,HH H aHHM aiJHH . O 
paccTaHOB Ke KaMep cjie^yeT 

no3a6oTHTBCH b nepByK) onepe^b. 
Hmchho HajiMHMe KaMep o6ec neHHBaex 
Ha6j[K)/jeHHe cpeHbi b peaxHC thhhoh 
M aHepe. TLuaxejibHO pa3Mem;aH 
CT>eMOHHBie KaMepBI, Bbl 

oSecneHHBaeTe TpeSyeMyio 

K0MII03HIJ,HI0 CU,eHbI C TOHKM SpeHHH 
3pHTejIH. SaKOHHMB C KaMepaMH, BBI B 
COOTBeTCTBHH CO C T p BT e I' H H e C K M M 
3aMbICJIOM K0Mn03HL(HH co3,a,aeTe B 
cocTaBe cueHbi o^hh hjih HecKOJibKO 
hctohhhkob CBeTa, o6ecneHHBaK)iu,Hx 
nojiyneHMe pa3HO o6pa3Hbix 

OCBeTHTejIbHbIX 3(j)Cj)eKTOB. 



B 3TOH TJiaBe M bl OCTaHOBHMCH Ha paCCMOTpeHHH MeTO,a,OB, 3HaHHe KOTOpBIX 
Heo6xO,fl,HMO /pin 6 bl exp OH H B TO JKe BpeMH TOHHOH HaCTpOHKH K0Mn03HU,HH 
cpeHbi. B nacTHOCTH, SynyT paccMOTpeHbi cjie/iyiomMe tcmbi: 

• co3^aHHe MOfl,ejiH KaMepbi; 

• MaHHnyjiHpoBaHHe KaMepaMH; 

h coraacoBaHHe nepcneKTHBbi b OKHe KaMepbi c jihhhch ropH30HTa cpeHbi; 
k paSoTa c HCTOHHHKaMH ocBemeHHH ; 
h ynpaBJieHHe tchhmh; 

• co3/iaHHe 6a30Bbix ciieupcjxJieKTOB ocBe memra. 


Co3AaHHe moa^jih c'beMOHHoii 

KaMepbi 

B nporpaMMe MAX hmciotch flBa THna KaMep: HapejieHHbie h CBo6o,nHbie. 
Hagenennan (target) KaMepa xapaKTepH3yeTCH mouKou cbeMKu (eye 
position), b KOTopoii noMeuiaeTCH caMa KaMepa, h mouKou HauejiueaHun 
(target point), to ecTb tohkom b TpexMepHOM npocTpaHCTBe, Ha KOTopyio 
HanpaBJieHa jihhhh B3rjiH^,a KaMepbi. Ceododnasi (free) KaMepa He HMeeT 
TOHKH HapejIHBaHHH, a B OCTajIbHOM He OTJIHHaeTCH OT HapejieHHOH KaMepbi. 



Cpe^CTBa co 3 ^,aHHH h HacTponKH napaMeTpoB KaMep pa 3 Mem,aiOTCH Ha 
KOMaH,a,HOH naHejiH Create (Coa/jaTb) h CTaHOBHTCH /jocTynHbiMH nocjie 
ipejiHKa Ha KHonne Cameras (KaMepbi) b BepxHeii nacTH stoh naHejiH. 
LU,ejiHOK Ha yKasaHHOH khoiikc Bbi 3 biBaeT noHBJieHHe CBHTKa Object Type 
(Tun odneKma) c ,a,ByMH KHonKaMH coa^aHHH KaMep. Ecjih bbi ipejiKHeTe Ha 
KHonKe Target (HapejieHHaH), to hohbhtch cbhtok Parameters 
( llapajviempiyi), c noMombio KOToporo mojkho HacTpoHTb napaMeTpbi Ha- 
pejieHHOH KaMepbi. 3tot cbhtok noKa 3 aH Ha pnc. 9.1. 
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Phc. 9.1. Cbhtok Parameters (napaMeTpbi) c napaMeTpaMH HaijejieHHOH KaMepbi, KOTopbie 
mojkho HacTpaHBaTb KaK npn ee co3^aHHH, TaK h nocjie Hero 

IlauejieHHyio KaMepy npoipe Bcero cos/iaBaTb b OKHe npoeKpHH Top (Bm/i 
CBepxy), nocKOJibKy b stom cjiynae jierKO BbiSpaTb MecTa pacnojiojKeHHH 
caMOH KaMepbi h ee tohkh HapejiHBaHHH. nocjie OToro cjie^yeT npocTO 
nepeMecraTb 3 HaHKH KaMepbi h tohkh HapejiHBaHHH b HyjKHoe nojiojKeHHe 
no BepTHKajin b^ojib och Z b o/pom H 3 APyrnx okoh npoeKpHH. Pa 3 yMeeTCH, 
co 3 /i,aBaTb KaMepy mojkho b jiioSom h3 okoh npoeKpHH, BKiHonaa h okho 
Perspective (PlepcneKTHBa). 

HtoSm co 3 /i,aTb KaMepy, ipejiKHHTe b OKHe npoeKpHH Top (Bh^, CBepxy) Ha 
TOHKe , npH 6 jiH 3 HTejibHO cooTBeTCTByiomeH TpeSyeMOMy Mecry ee 
pa 3 MeipeHHH. riepeTaxpHTe Kypcop b TOHKy cpeHbi, Ha KOTopyio flOJUKHa 
6bitb HanpaBJieHa jihhhh Bariin^a 



KaMepbi, h OTnycTHTe KHonKy MbmiH. B OKHe npoeKpHH iiohbhtch SHanoFC 
KaMepti, KaK noKa3aHO Ha pnc. 9.2. 3 tot 3HanoK cjiyacHT Bcero jihihb 
H arjiH^HbiM npeacTaejie mieM KaMepbi h He paccMaTpHBaeTCH nporpa.viMOH 
KaK reoMeTpHaecKan Mopejib oS-bercra. B cbh3h c 3thm 3HanoK KaMepbi Ha 
H3o6paiKeHHH cueHbi He BH3yajiH3Hpy- eTCH. 


-Toma HauenuBaHun 
- ftwHua B3rn«fla 


none 3penn« - 
Kawepa - 


Fn 


Phc. 9.2. 3HanoK cijeMOHHOH KaMepbi h ero OTpejibHbie Haora 


Co3Aamie OKHa npodci^HH , 
cooTBeTCTByiou^ero nojiio 3peHHH KaMepbi 

Co3/iaB 06'beKT-KaMepy, Bbi MoaceTe npeo6pa30BaTb KaMepy h ee tohkv 
HapejIHBaHHH COBMeCTHO HJIH n0p03Hb, HTOSbl yTOHHHTb nojiojKemie 
KaMepbi b cocTaBe cpenbi. Pa3yMeeTCH, htoSh HecKOJibKO ynpocTHTb aa/iany 
KoppeKTHoro pa3Meiii,eHHH KaMepbi, Henjioxo 6buio 6bi BHpeTb cpeHy nepe3 
06T>eKTHB 3TOH KaMepbi, nOSTOMy HMeeT CMbICJI 3aMeHHTb OflHO H3 OKOH 
npoeKpHH Ha okho Camera (KaMepa). JS/ih 3Toro ojiepyex Bcero jiHiiib 
aKTHBH3HpOBaTb HV/KHOe OKHO npoeKpHH H HaiKaTb KJiaBHIIiy «C» B 
jiaTHHCKOM peracTpe. Okho 6ypeT nepeKJiiOHeHO Ha OTo6paiKeHHe cpeHbi 
nepea oGhckthb TeKyipeii BbipejieHHon KaMepbi. Ecjih Ha paHHbin momcht b 
cocTaBe cpeHbi HMeeTCH HecKOJibKO KaMep h hh o/pa H3 hhx He BbipejieHa, to 
noHBHTCH okho pnajiora Select Camera (BbiSop KaMepbi), no3BOJijnoipee 
Bbi6paTb HyacHyro KaMepy. 

rioMHMO onncaHHoro cnocoSa, pjra nepeKJnoneHHH Ha okho Camera (KaMepa) 
mojkho Hcnojib30BaTb okho ppajiora Viewport Configuration (Ko h cJj h rypapna 
OKOH npOeKH,HH) HJIH ipejIKHyTb npaBOH KHOIIKOH MbimH Ha Ha3BaHHH OKHa 
npoeKpHH h BbiSpaTb hmh HyacHoii KaMepbi b nopMeHio Views (npoeKpHH) 
noaBJimoiperocH npn stom KOHTeKCTHoro Memo. Bee HMeioipHecH KaMepbi 
6yayT nepenHCJieHbi b stom nopMemo no hx HMeHaM. B cbh3h c sthm npn 
co3flaHHH KaMep HMeeT cmbicji n p h c b a h b a r r b hm TaKne HMeHa, no KOTopbiM 
KaMepbi SypeT jierKO pacno3HaTb b pajibHeimieM. 

Co3paB okho npoeKpHH Camera (KaMepa), pjia KoppeKTHpoBKH 
H3o6paiKeHHH CpeHbl B 3TOM OKHe MOJKHO HJIH IipHMeHHTb K 3HaHKy KaMepbi 
b ophom H3 okoh o pTorp acji h -necKHX npoeKpHH KOMaHpbi npeo6pa30BaHHH 
MAX, KpoMe KOMaHpbi Scale (MacmTa- 



6npoBaTb), hjih Hcnojib30BaTb cpe^CTBa MaHHnyjiHpoBaHHH H3o6paHceHHeM b 
OKHe Camera (KaMepa), o KOTopbix penb noii/iex' b cae^yromeM pa3,a,ejie. 


riojiyHHB Tpe6yeMbifi bur cueHbi b OKHe Camera (KaMepa), mojkho Bbi^ejiHTb 
3HanoK KaMepbi h nepeirm Ha KOMaH^Hyio naHejib Modify (HsMeHHTb), htoSbi 
H acTpoHTb napaMeTpbi KaMepbi. 

Pa6oTa c napaMeTpaMH KaMepbi 

Co3^aB KaMepy, bh MO^exe BbinojiHHTb TOHKyio HaexponKy ee napaMeTpoB c 
TeM, HToSbi KaMepa cjiopMHpoBajia HMeHHO TaKoe H3o6paHceHHe cpeHbi, 
KaKoe BaM xpeCiyexcH. napaMeTpbi KaMepbi b CBHTKe Parameters 
( Ft ap aMernpiii) ^.ejiHTCH Ha xpn rpynnbi: 

Ha6op xapaKTepncTHK o6T>eKTHBa, He HMeiomHH odipero Ha3BaHHH, h pa 
HMeHOBaHHBix HaSopa — Environment Ranges (fliianaaoH bjihhhhh cpe/i,bi) h 
Clipping Planes (njiocKOCTH otcchkh). 

napaMeTpbi o6T>eKTHBa 

napaMeTp Lens (OfrbeKXMB), onpe^ejiHiom,HH (JioKycHoe paccTOHHHe 
o6T>eKTHBa, HBJiHex cH Han6ojiee BaacHbiM H3 Bcex napaMeTpoB KaMepbi. Ecjih 
bm noMHHTe, b npe/ibrnymeH rjiaBe roBopHJiocb, hto stot napaMeTp 
Hcnojib3yeTCH b coBOKynHOCTH c napaMeTpoM FOV (none 3peHHa) p,jih 
3aflaHHfl yrnoBbix pa3MepoB nojm 3peHHH, hjih nHpaMHflbi bh^hmocth, 
KaMepbi. MAX 3.0 iiocxaBJinex cn c /leBHX bio roTOBbiMH xTinaMix oO beKx iiBOB, 
cooTBeTCTByioiii,Hx no xapaKTepncTHKaM ofrbeKxn bhm (jioToannapaTOB p,jih 
cneMKH Ha 35-MHJuiHMeTpoByio nneHKy h pa3JiHnaiom,HxcH cjioKycHbiMH 
paccTOHHHHMH, HanpHMep 35, 50 hjih 200 mm. BbiSop opoii H3 KHonoK b 
pas/iejie Stock Lenses (CMeHHbie jihh3bi) c Ha^micHMH, cooTBeTCTByiomHMH 
(JioKycHbiM paccTOHHHHM, MeHseT 3HaneHHH b nojiHx oSohx cneTHHKOB : Lens 
(OStjCkthb) h FOV (none 3peHHn). Pa3yMeeTCH, mohcho h BpynHyio BBecTH b 

JIIOSOH H3 3THX CHeTHHKOB TpeSyeMOe 3HaxeHH6 c()OKyCHOI O paCCTOHHHH HJIH 
BejIHHHHbl IIOJIH 3peHHH. 

napaMeTp FOV (none 3peHHH) b nporpaMMe MAX oSna^aeT 
HCKJiiOHHTejibHOH thSkoctbio h no3BOJiHeT sa^aBax b pa3Mepbi nojiH 3peHHH b 
r0pH30HTajIBH0H nJIOCKOCTH, B BepTHKajIbHOH nJIOCKOCTH HJIH nO ^.HarOHajIH. 

Bbi6op HVJKHoro Bapiiam'a iipoMSBO/inxcH ipennKOM Ha KHonKe cneBa ot 
cneTHHKa FOV (none 3peHHn), koto pan CHaSiKeHa pacKpbiBaiomeixcH 
naHejIBIO C /IBVMH /IOI I OJI H MX’ejI bH bl M H KHOnKaMH. tl 0 p, 06 HaH B03M0HCH0CTB 
nosBOJinex' HMHTHpoBaTb iipaKXHHecKH jno6yio peajibHyio crbeMomyio 
KaMepy. IlacxpoHKa yrnoBoro pa3Mepa nojm 3peHHH b pa3JiHHHbix 
miocKOCTHx He BJiHueT Ha nponopn,HH nHpaMH^bi bh^hmocth, a tojibko 
oiipe/iejinex' pacKpbiB nojiH b sa/iamiOM HanpaBJieHHH . npn stom pa3Mepbi 
nOJIH 3peHHH no /iPy™M OCHM H BejIHHHHa (|)OKyCHOrO paCCTOHHHH 
H3MeHHIOTCH aBTOMBTHHeCKH . Y CTaHOBHB fjlJia/KOK 



Orthographic Projection (Op'rorpacjinieoKaH npoeKpHH), bbi MoaceTe npepcTaBHTB 
H3o6pa3KeHHe b OKHe Camera (KaMepa) b BM^e opTorpacJmnecKOH npoeKpHH cpeHBi, 
opHaKO raKOM pejKHM ncnojiB3yeTCH pepKO, TaK KaK oh aHajiorHHeH HcnojiB30BaHHio 
OKHa npoeKpHH User (CnepnajiBHBiH bmp), mto jininaeT CMBicna HcnojiB30BaHHe 
KaMepBi. 

Hnate pa3pejia Stock Lenses (CMeHHBie jihh3bi) c KHOiiKa.viH BBiSopa 3aroTOBOK 
06 'beKTHBOB HMeiOTCH eipe pBa poctohhbix BHHMaHHH (JuiaiKKa. IlepBBiH hx hhx — 
9to cj)jia3KOK Show Cone (IloKa3aTB nnpaMHpy bhphmocth). nnpa\inpa bhphmocth — 
3to rpacJiMaecKoe H3o6pasKeHHe rpaHHp nojia 3peHHH KaMepBi. OObihho 3Ta 
impaMMpa OTo6pa3KaeTCH b okhbx npoeKpHH, ecnH KaMepa BBipejieHa. PIpH 
ycTaHOBJieHHOM tjuiaiKKe Show Cone (FioKa3aTB nnpaMHpy bh^hmocth) nnpaMHpa 
bhphmocth OToOpaacaeTCH pa'/Ke Torpa, Korpa KaMepa He BBipejieHa. 9to ObiBaer 
oneHB nojie3HO npn pa3MeipeHHH oGbcktob b cocTaBe cpeHBi, ocoSeHHO ecnH He 
HcnojiB3yeTCH okho npoeKpHH Camera (KaMepa). Bropon cjmasKOK, Show Horizon 
(noKa3aTB ropH3omj, BRjiioiaer pesKHM OToOpasKeHHH nepHOH ropH30HTanBHOH 
jihhhh b OKHe npoeKpHH Camera (KaMepa), Koxopaa He BH3yajiH3HpyeTCH Ha 
H3o6pasKeHHH cpeHBi h peMOHCTpnpyeT nojiO/Keiine jihhhh ropH30HTa cpeHBi b nojie 
3peHHH KaMepBi. Ecjih nepeMeipaTB KaMepy, 3Ta jihhhh TO>Ke nepeMeipaeTca. JIhhhh 
ropH30HTa HcnojiB3yeTCH pjiH corjiacoBaHHH nepcneKTHBHOH npoeKpHH 
H3o6pa3KeHHH cpeHBi c (j)OHOM b BHpe c|)OTOi pac|)HH iiefiaa'/Ka. 


^nana30H bjihhhhh 3(|){J)eKTOB oicpyucaiomeH cpe^bi 

CjiepyioipaH rpynna napaMeTpoB hmcct Ha3BaHHe Environment Ranges (/inanaaoH 

BJIHHHHH CpepBl). 3TH napaMCTpBI HCnOJIB3yiOTCH BMeCTe C T3KHMH 3fJ)(j)eKTaMH HMH- 
TapHH OKpyjKaioipeH cpepBi, KaK TyMaH, no3BOJiHH 3apaBaTB, Ha KaKOM ypajieHHH ot 
K aMepBi HanHHaeTCH h rpe aa krh h h Ba ei ca peiicTBHe nopo6HBix arjxjieKTOB. Moh; ho 
yCTaHOBHTB MHHHMajIBHyiO pajIBHOCTB pO oSjiaCTH B03peHCTBHH B CHei HHKe Near 
Range (Bjihjkhhh Kpan) h MaKCHMajiBHyio pajIBHOCTB — b cneTHHKe Far Range 
(ZjajiBHHH Kpaii). no yMOJiManmo b KanecTBe 3thx napaMeTpoB HdiojibayiorcH 
3HaneHHH 0 h 1000 cootbctctbchho, npnaeM paccTOHHHe po OjiHiKHero Kpan He 
MOHieT 6 bitb OojiBLue, He.vi paccTOHHHe po pajiBHero Kpan. Ecjih bbi ycTaHOBHTe 
(JuiasKOK Show (noKa3aTB), to c.MO/Ke re BH3yajiBHO HaOjiiopa ib rpaHHpBi pnana30Ha 
peHCTBHH arjxjieKTOB oKpyiKaioipeH cpepBi b npepejiax nnpaMHpBi bhphmocth 
K aMepBi, KaK noKa3aHO Ha pnc. 9 . 3 . 



H3MeHHH tsejiMHMHbi b cnexHHKax Near Range (Bjihjkhhh Kpan) h Far Range 
{/],ajibHHH Kpan), bbi MOJKexe ynpaBJiaxb nojiojKemieM rpaHnn, odjiacxH 
npocTpaHCTBa, b npe^enax Koxopon Syzjex m op,e j i n p o b ax b c a ^encTBne 
acJ)cJ)eKTOB OKpyjKaromen cpeflbi, noppdHbix TyMaHy. TyMaH npe^cxaBJinex 
co6on 3cj)f|)eKT, npnMeHemie KOToporo cxanoBHxcH B03M03KHbiM nocjie 
BbiSopa KOMaHAbi Memo Rendering >• Environment (BH3yajiH3aii,HH >• 
BHemHHH cpe^a). Mo^ejinpoBamie TyMaHa n Apyrnx no^odHbix 3c|x)ieKxoB 
dyzjex paccMaTpnBaTbCH b rjiaBe 12. 

IIJIOCKOCTH OTCeHKH 

riapaMeTpbi rpymibi Clipping Planes (PDiockocxh oxcemcH) no3BOJiHiox 
BbinojiHHTb yceneHne npocTpaHCTBa cpeHbi, h aSjno/jae m o ro b OKHe 
npoeKu,HH Camera (KaMepa), no SjiHJKHeMy h ^ajibHeMy KpaHM iijiockocxhmh, 
y CTaHOBJieHHbiMH Ha 3ap,aHHon ,zi,ajibHOCxH ot KaMepbi nepneH^HKyjiHpHO 
jihhhh B3rjiH^a. ycenemie cpeHbi no SjimKHeMy Kpaio aeaaex HeBHflHMbiMH 
Bee o6x>eKXbi, pacnojioaceHHbie MOKpy KaMepoii h SjmjKHeH rniocKOCTbio 
OTCeHKH. 3x0 Cpe/I,CTBO MOJKHO HCn0JIb30BaTb ,a,JIH M OA,ejI npo BOH H H TaKHX 
3(|)(J)eKTOB , KaK yzjajieHHe nepe^Hen cxeHbi 3,a,aHHH c uejibio BsrjiHHyxb Ha ero 
BHyxpeHHee ycxpoHCXBO. flaabHHH njiocKocxb oxceaKH ^ejiaex h e b h/j,h m bi m h 
B ee 06'beKXbi, pacnojioHceHHbie nosa^H Hee k KaMepe, HCKJiiOHaa xeM caMbiM 
BH3yajiH3an,Hio iipepyiexoB, Koxopbie H3-3a yzjajieHHOCxH BbirjiH^ejiH 6bi 
cjinmKOM MaaeHbKHMH . 3xy B03M0HCH0cxb MOHCHO Hcnojib30Baxb xatcace flJIH 
xoro, nxo6bi 3acxaBJiHXb yzjajieHHbie o6x>eicxbi Hcne3axb H3 iiojih 3peHHH h 
BHOB b nOHBJIHXbCH. 

I1oao6ho napaMexpaM rpynnbi Environment Ranges (flnanasoH bjihhhhh 
cpe^bi), b rpynne Clipping Planes (IIjiockocxh oxcemcH) xaKJKe hmcioxch 
cnexHHKH paccxoHHHH /to SjiHHCHeH (Near Clip) h /tajibHeir (Far Clip) 
luiocKocxen oxcchkh. 3xh hjiockocxh rpacjj m h e c k h oxodpaacaioxcH b OKHax 
npoeKH,HH, ecjiM ycxaHOBJieH (JjjiasKOK Clip Manually (Oxcenemie BpyHHypo) . 
H3o6pa>KeHHH rniocKocxeir oxcemcn noKa3aHbi Ha pnc. 9.4. 


6/IVOKHflfl finOCKOCTb 
0TC6MKM 


Phc. 9.4. C xe m aT m h e c k m e H3o6pasKeHHH rniocKocxeii OTcexKH, yKa3biBaK>mne 
rpaHHn,bi oSjiacxH, 3a npe/tenaMii Koxopoii oSbeKXBi CTaHOBHTCH 

H C HH/ppIM bl M H A.JIH KaMepbi 

I la expo mb KaMepy, bbi. BepoaxHO, He fiyxexe HcnbixbiBaxb HeoSxo/tiiMOCxH noBxopHO 
H3MeHHXB ee napaMexpbi, nona /tejio He /toii/teT /to aHHMapnH, o mcm noiiflex pem, b 
raaBe 14. 



Aa/ibHfln nnocKocrrb 
0TC8MKM 


Caepyromee ynpancHemie noKaaceT BaM, KaK mohcho cospaxb HecKOJibKO 
KaMep ( zpiH c'beMKM cpeHbi KerejibdaHa c pa3JiHHHbix paKypcoB. 


C03AAHHEOKOH nPOEKUjHH CAMERA (KAMEPA) 

1. 3arpy3HTe (JiaHJi mf09-01.max c conpoBOPcpaioipero KHmy KOMnaKT- 
pncKa. 3tot cjiaiiji copepmrr cpeHy KerejibSaHa nocae Bcex popaSoTOK, 
npoH3Beyi,eHHbix b xope BbinojiHeHHa yiipaacHeHHH rjiaBbi 7, «OcBoeHHe 
pOIIOJIHHTejIbHblX MeTOpOB M O yi,e J I H p O B a H H H o6'beK'IOB». ECJIH XOTHTe, TO 
MoaceTe 3arpy3HTb tot (JiaHJi, KOTopbiii 6biji co3paH Bara b rjiaBe 7. 

2. Ha KOMaHflHOH naHenH Create (Co3paTb) mejiKHHTe Ha KHomce Cameras 
(KaMepbi). 3aTeM mejiKHHTe Ha KHomce Target (HapejieHHaH) CBHTKa 
Object Type (Tun o6ne.Kina). 

3. B OKHe npoeKpHH Top (Bh^ CBepxy) ipejiKHHTe b6jih3h npaBoro Kpan 
rnioma/pcH Kacjie h nepeTarpHTe Kypcop k npoTHBonojiojKHOMy KOHpy 
KerejibSaHa. 

4. B OKHe npoeKpHH Front (Bnp cnepepn) hjih ophom h3 okoh anpa c6oKy 
nepeMecTHTe KaMepy BBepx Ha 75 epM h n p . 

5. BbipejiHTe 3 Han ok tohkh HapejiHBanHH h nepeMecTHTe ero BBepx Ha 48 
epHHHp, HxoObi jihhhh Borjinpa KaMepbi 6buia HanpaBJieHa Bpojib 
KerejibSaHa cjierKa CBepxy bhh3. 

6. AKTHBH3HpyHTe okho npoeKpHH User (CnepnajibHbiH bmp) h HaiKMHTe 
KJiaBHiny «C» b naTHHCKOM perncTpe, hto6bi cpejiaxb axo okho okhom 
npoeKpHH Camera (KaMepa). Bnp cpeHbi b stom OKHe noKa3an Ha pnc. 
9.5. 



Phc. 9.5. Bnp Kerejibfiana aepea oG'M'kthb KaMepbi. ripHHHTbie no yMOJi'-iaiinio napaMeTpbi 
KaMepbi o6ecnennBaioT HecKOJibKO Gojiee y3Koe nojie 3peHHH, neM xoTenocb Gbi, 
noaTOMy TpeGyioTCH ponojiHHTejibHbie HacTpoiiKH 

7. none 3peHHH b OKHe Camera (KaMepa) HecKOJibKO sayaceHO. BbipejiHTe 
3HanoK KaMepbi h iiepenpnxe Ha KOMaHppyio naHejib Modify (H3MeHHTb) . 

8. y CTaHOBHTe (|>OKycHoe paccTOHHHe o6T>eKTHBa paBHbiM 35 mm. B 
pe3yjibTaTe nojie 3peHHH paciHHpHTCH h bhp cpeHbi b OKHe KaMepbi 
yjiyHUIHTCH. 



9. CoxpaHHTe (Jiaiiji no/; hmchcm mf09-01a.max. 

10. rioBTopHTe LuarH 1*7 h cos^aHTe KaMepy, Koxopaa Ha6jiio/;ajia 6bi cu,eHy 
co CTopoHti 3a/iHeii ctchm Kerejib6aHa b HanpaBJieHHH iuiom,a/;KH Kacjie. 
Bnfl cueHbi nepea o6x>eKXHB stoh KaMepai noKa3aH Ha pnc. 9.6. 

1 1 . Eipe pa3 coxpaHHTe cfiaHJi no/; tcm ace hmchcm. 



Phc. 9.6. Bh fl cu;eHi>i Kerejib6aHa bo BTopoM OKHeCamera (KaMepa). AeMOHCTpHpyiOMBH njioipas 
Ky Kacjie h ctojim /jjih noflcneTa ohkob 

CoBMeu^eHHe jihhhh ropnsoHTa cijeHbi b 
OKH e KaMepbi c jihhh6h ropn30HTa 
Cj)OHOBOrO H3o6pa^KeHHH 

IIocjie/;Hee, b hcm HaM i ipe/;cTOHT pa3o6paTBCH othochtcjibho KaMep, — sto 
coBMemeHHe jihhhh ropH30HTa ci/eHbi b okhc KaMepbi c jihhhch ropn30HTa 
cjiOHOBoro H3o6pajKeHHH. TaKoe coBMeipeHHe /lejiaexoH /yin Toro, hto6bi 
nepcneKTHBHaH npoeKi/na cpeHbi cooTBeTCTBOBajia nepcneKTHBe (|)ohobofo 
H306pa>KeHHH, HCn0JIB30BaHH0r0 npH C03paHHH K0Mn03HH,HH. ITpHMepOM 
npuMeHeHHH paHHoro npaeMa mojkct cjiyacHTb MO/;ejiHpoBaHHe 
apxHTeKTypHBix npoeKTOB. Bbi MOJKeTe b3htb (|x)Torpa(j)Mio cymecTByiomeH 
3aCTpOHKH H nOMCCTHTB H,H(|)pOByiO MO/jejIb 3p,aHHH npflMO Ha (j)OHe 3TOH 
cJ)OTorpa(J)HH. OObihho 3to He BBi3BiBaeT npo6jieM, o/maKO nepcneKTHBa 
MOp,ejIH 3p,aHHH flOJDKHa COOTBeTCTBOBaTB nepcneKTHBe 3aCTpOHKH, 
3acHHTOH Ha cjiOTorpafjiHH. B 3tom cjiynae KaK pa3 h MoryT no.MOHb cpe/jcxBa 
COBMeipeHHfl JIHHHH T0pH30HTa. 

llMeioi'CH flBa cnoco6a coBMeipeHHH jihhhh ropH30HTa ci/chm b OKHe 
KaMepai c jiHHHen ropH30HTa (|)OHOBoro H3o6paaceHHH. 06a ohh Tpe6yiOT 
noKa3a (Jiohobofo H3o6pajKeHH h b OKHe npoeKi/HH. IlepBbiH MeTO/; ocHOBaH 
Ha HCn0JIB30BaHHH JIHHHH T0pH30HTa B OKHe KaMepBI, nOJIOJKeHHe KOTOpOH 
BpyHHyio coBMem,aeTCH c JiHHHen ropH30HTa ({iohobofo H3o6paHceHHH. 
BTopoil Meiop, peajiH3yeTCH cjiyaceOHOii nporpaMMOH Camera Match 
(r opH30HT KaMepbi), c noMOipbio kotopoh iiepe/i ((loiorpaiJiHeii (|)OHa 
noMemaiOTCH BcnoMoraTejibHbie oObeKXbi, a KaMepa co3/;aeTCH c onopoii Ha 


3th o6beKTbi. B o6iu,eM cjiynae jihhhio ropH30HTa mojkho Hcnojib30Baxb, 
ecjiH H3BecTHO, npn kbkhx napaMeTpax c'beMoqHofl KaMepbi nojiyneHa 
fyoxorpaiJiHH (|)OHa. B npoxHBHOM cjiyaae /pia aKKypaTHoro corjiacoeaHHa 
iiepciieKTMBbi Heo6xop,HMO npHMeHHTb cjiyacedHyio nporpaMMy Camera 
Match (r opn30HT KaMepbi). 

Hxodbi BOcnojib30BaTbCH pacTpoBbiM H3o6paiKeHHeM b Kaaecxae cJiOHa 
cueHbi, BbiSepHTe KOManay Memo Views >• Background Image (npoeKipm >• 
H3o6pajKemie cjiOHa). B noHBHBineMCH OKHe ^najiora ipejiKHHxe Ha KHomce 
Files (Oaihibi), hxo6bi BbiSpaxb c|iaiiji c h so 6 p aace h h e m , npH3BaHHbiM nrpaxb 
pojib (|)OHa. BbiSpaB cjianji, npoBepbTe, hto6bi Sbiji y CTaHOBJieH fynaacoK 
Display Background (F[oKa3biBaTb c|)oh) b hhjkhch wacxn oKHa Anajiora. B 
odipeM cjiynae meeT CMbicji xaroKe ycTaHOBHTb nepeKJHoaaxejib Aspect Ratio 
(nponopn,HH) b nonojKeHHe Match Bitmap (Flo H3o6paaceHHio), hxo6bi b nxore 
HSodpavKeHne He OKasaaocb ciKaxbiM no Koopatmaxe X hjih Y. HaKOHen,, 
BBinojiHHH BH3yajiH3an,mo, bbi aoJi>KHbi Syaexe ycxaHOBHXb pa3Mepbi 
BblXO/IHOI O H3o6pa?KeHHH paBHBIMH pa3MepaM (j)OHOBOrO H306pa'/KeHHH. 
CjiepyKJipee ynpaameHHe noKa3biBaex, KaK BbinojiHHexcH corjiacoBaHHe 
nepcneKXHBbi b OKHe KaMepbi c noMOipbio jihhhh ropH30Hxa cpeHbi. 

COrJIACOBAHHEnEPCIIEKXHBbl B OKHE CAMERA ( KAMEPA) C nOMOLU,bIO JIHHHH 
T0PH30HXA 

1. 3arpy3Hxe fjiaiiji mf09-02.max. 3xox ([lanji coaepacnx npocxyio cpeiiy, 
coaepacainyio oji,Hy cx>e m o h hv io KaMepy h cocxoainyio H3 xpex 
napajiJiejiemmeAOB, nepcneKXHBHyio iipoeKijHio Koxopbix hv<kho 6yaex 
corjiacoBaxb c cJiohom. 

2. AKXHBH3Hpyiixe okho npoeKu,HH Camera (KaMepa). 

3. Bbi6epHxe KOMaH/iy Memo Views >• Background Image (ripoeKii,HH >• 
Msodpa'/KeHiie (J>OHa). B OKHe /piajiora Viewport Background (Ooh OKHa 
npoeKii,HH) in,ejiKHHxe Ha KHonne Files (OaHJibi). 

4. Bbi6epnxe cjianji Lake2.tga. 3xox (JiaHJi nocxaBJinexcH BMecxe c 
uporpaMMOH MAX, h ecjm bm He CKomipoBajiH ero Ha acecxKHH ancK 
KOMnbioxepa, xo Moacexe HaitxH sxox cjianji Ha KOMiiaKx-jincKe MAX. 

5. YcxaHOBHxe 1 1 ep e kj i io h axe j i b Aspect Ratio (FlponoppHH) b nojiojKemie 
Match Bitmap (Flo m so 6 p aaie hhio) . FLfyjiKHHxe Ha KHonKe OK. Ha pnc. 9.7 
noKa3aH bhji cpeHbi b OKHe KaMepbi Ha aaHHbiii MOMenx. 

6. B o^hom H3 okoh o p x o r p a c( i h h e c k h x npoeKii,HH Bbiaejinxe o 6 'b e kx - k a m e py . 

7. IlepeHanxe Ha KOMaHjjHyio naHejib Modify (H3MeHHXb) h ycxanoBHxe 
(juiaiKOK Show Horizon (noKa3axb ropH30Hx). 

8. AKXHBH3Hpyiixe okho npoeKipm Camera (KaMepa). BbiKJiiOHHxe peacmvi 
noKa3a ko o pa h h ax h o it cexKH b sxom OKHe. 

9. Hcnojib3yHxe cpeacxBa ynpaBJieHHH OKHa Camera (KaMepa) a jIH 
BbinojiHeHHa xaKHx MaHHnyjiHpHH Haa h 3 o 6 p aa: e h h e m cpeHbi, hxoSbi 
jihhhh ropH30Hxa cu,eHbi npH6jiH3HxejibHO coBnana c ji n h n e it ropH30Hxa 
fyoHOBoro H3o6paiKeHH h (b aaHHOM cjiynae jihhhh ropH30Hxa c|)OHOBoro 
H3o6pajKeHHH pacnojiaraexcH Meacay ocHOBaHHeM rop h noBepxHOCxbio 
03epa). nocjie axoro jihhhh nepcneKXHBHOH 



npoeKu,HH napajuiejiemmeAOB aojijkhbi coBnacTB c jihhhhmh 
i lepci leKTHBHOH npoeKu,HH (j)OHa, KaK noKa3aHO Ha pnc. 9.8. 

10. HtoSbI SaKOHMHTb BH3y£UIH3aLI,HIO CLjeHbl, HeoOxO/IHMO C/jejiaTB c|)OHOBOe 
H3o6pa>KeHHe cJ)ohom OKpyjKaioipeH cpeflbi. 3 tot npneivi oiiHCbiBaeTCH b 
raaBe 12, «OcBoeHHe .vreTO/iOB BH3yajiH3apHH cpeH». CoxpaHHTe (jiaMJi no^ 
HMeHeM mf09-02a.max, htoSbi bbi Morjrn npHMeHHTB HHc])opMau,mo o 
cjxme npn H3yneHHH rjiaBBi 12. 



Phc. 9 . 7 . Okho npoeKU,HH MAXnocjie 3arpy3KH <|)OHOBoro H3o6pajKeHHH. Tenepb ik'o6xo/(hmo ot- 
KoppeKTHpoBaTb nojiojKeHHe KaMepbi, hto6m corjiacoBaTb nepcneKTHBHyio npoeKU,Hio 
CpeHbl C (J)OHOBbIM H3o6pajKeHHeM 



Phc. 9.8. Okho npoeKHHH MAX nocjie corjiacoBaroiH nepcneKTHBw cpeHbi c 
nepcneKTHBoii (|)OHOBoro H3o6pa3KeroiH, npoH3Be^eHHoro c noMom,Bio 
JIHHHH rOpH30HTa 

CjiysKeSHaa nporpaMMa Camera Match (ropH30HT KaMepbi) TpeSyeT hcckojibko hhbix 
^ eiicTBHH. H rofibi BOcnojib30BaTBCH ^aHHOH nporpaMMoii, hcoOxo/ihmo co3/i;aTb pa# 
BCnOMOraTejIbHBIX OfibCKTOB-TOHeK, KOTOpbIM HaSHaqaiO rCH HCTHHHbie KOOpflHHaTbl 
X, Y H Z OTflejIbHbIX XapaKTepHbIX ajICMeHTOB (])OHOBOIO H306pa}KeHHH, XOTH 3TH 
o6"beKTbi Ha caMOM flejie pa3Mem,aiOTCH b OKHax npoeKipiH. Costae raKne BcnoMora- 
TejibHbie o6 beKTbi, nepeftflHTe Ha KoiviaH/iHyio naHejib Utilities (CepBHc) h aKTHBH3H- 
pytrre KHomty Camera Match (ropH30HT KaMepbi) c pejibio co3AaHHH KaMepbi. 


COrjIACOBAHHE IIEPCIIEKTHBbl C nOMOIIJbK) IIPOrPAMMbl CAMERA MATCH (T0PH30HT 
KAMEPbl) 


1. Han^HTe h oxcKaHnpyHxe c[)oxorpac()nio c xapaKxepHbiM npoHBJieHHeM 
3(Jx|)eKxa nepcneKXHBbi aah corjiacoBaHHH c Hefl MO^ejiH cpeHbi. Mojkho 
Hcnojib30Baxb jiro6oe H3 HMeiomHxcH b BarneM p ac 1 1 o p h ace h h h toxobbix 
U,H(J)pOBbIX H3o6pa3KeHHH C nOflXO^HILI,HM CKMKeTOM. Bbl ^OJI/KHbl 3HaXb 
xoHHoe i lOJio'/KeHHe b xpexMepHOM npocxpaHCXBe iihxh xapaKxepHbix 
xoneK sxoro n 3 o 6 p aace h n h , xbkhx KaK yroji 3^aHH h hjih BepxymKa cxojiSa. 

2. ripHMeHHxe CKaHupoBaHHoe H3o6pa5KeHHe b Kanecxee c)>OHa 
OKpy'/KafoipeH epeabi c HcnojiB30BaHHeM 3KpaHHOH chcxcmbi Koop^HHax (o 
xom, KaK 3xo aejiaexca, paccKa3biBaexcH b raaBe 12). 

3. YcxaHOBHxe /pin Bbixo^Horo H3o6pajKeHHH cpeHbi paspememie, paBHoe 
pa3pemeHHK) pacxpoBoro H3o6paaceHHH (j)OHa. 

4. ripHMeHHxe xo ace caMoe naodpaaceHne b KaaecxBe (|>OHa OKHa npoeKpun. 
^jih axoro npocxo ycxaHOBHxe (JiaaacoK Environment Background (Ooh 
OKpy'/Kaiomen epeabi) b OKHe .zprarora Viewport Background (Ooh OKHa 
npoeKu,HH) BMecxo xoro, hxo6bi m,ejiKaxb Ha KHonKe Files (Oanjibi). 3axeM 
BKJiiOHHxe peacuM oxodpaaceHHH <j)OHa b o^hom h3 okoh npoeKu,HH, 
HanpHMep b okhc Perspective (IlepcneKXHBa). 

5. Ha KOMaH^HOH naHejin Create (Co3^axb) m,enKHHxe Ha KHonKe Helpers 
(BcnoMoraxejibHbie od'beKXbi). B pacKpniBaiomeMCH ciincKe 
p a3HOBH/j,HO cxe m o6x.eKxoB Bbidepuxe cxpoKy CameraMatch (ropH30Hx 
KaMepbi). LL(ejiKHHxe Ha KHonKe CamPoint (Tomca KaMepbi) b cbhxkc 
Object Type (Tun o&beKma), hxo6bi co3^,axb no Menbixien Mepe naxb 
BcnoMoraxejibHbix o fix. e kto b - to h e k . KaK oSbihho, co3p,aBa>i sxh xohkh, 
HasHaaaHxe hm HMeHa, Koxopbie Biiocjiep,cxBHH mojkho 6yzi,ex 
pacno3Haxb, HanoAoSne Pole Top (BepxymKa cxoji6a). 


6 . Coa/uiB Bee BcnoMoraxejibHbie o6x>eKTbi-TOBKn, bbi .vioace'ie c iiomolubio CBHTKa 

Keyboard Entry (Rjiaeuarnypn biu eeod) aaaa'rb KoopanHaTbi sthx ToaeK b Tpex- 
MepHOM npocTpaHCTBe . Kaacawn BcriOMOi axejibHbiH oS'cckt aojihcch 3aHHTb b 
npocTpaHCTBe Tanoe nojioaceHMe, KaKoe oh 3aHHMaji 6 ki. hbjihhcb ajie.vieHTOM 
eioaeera, npeacTaBjieHHoro Ha cJjohobom m ao 6 p a ace h a m . Ecjih, HanpHMep, 
BepxymKa CTOJi 6 a b peaxtHOCTH HMeaa Koop^HHaTBi (300; 200; 20), to hmchho b 
T aKOH TOMFte flOJIJKCH IIOHBHTbCH BCnOMOraTejIbHMH 06 'beKT KaMepM. 
KOppeKTHpOBKH I lOJIOHCeHHH FOTOBblX BCnOMOraTejIBHBIX oO'bCKTOB MO at HO TaKJKe 

Hcnojib 30 BaTb KOMaHfly MeHio Transform Type-In (BBoa aaHHbix 
npeo6pa30BaHHH). flan nojiyneHHH HaHJiymiiHx pe3yjibTaTOB pa3Mem,aHTe 
BcnoMoraxejibHbie oO beKTbi no/jajibme apyr ot apyxa. 

7. Bbi30BHTe nporpaMMy Camera Match (ropH30HT KaMepbi), mejiKHVB Ha 
OAHOHMeHHOH KHonKe ko m a h a h o h naHejm Utilities (CepBHc), a 3aTeM mejiKHHTe 
Ha KHonKe 



Assign Position (06o3HaHHTB noaoaceHHe) b cbhtkc CamPoint Info 

(MHCfoopMailllSL O mOHKOX KClAiephl) 3TOH KOMaH/iHOH IiaHejIM. 
nocjie^OBaTejiBHO BBi^eanTe hmh Kaapipro H3 o 6 t> e kto b - to h e k b cnncKe 
3 toto CBHTKa h meaKHHTe Ha cooTBeTCTByioni,eH flaHHOMy 
BcnoMoraTejiBHOMy odneKTy to h Ke ^ByMepHoro h 3 o 6 p aac e hh h c|)OHa. 

8. IlJ,ejiKHHTe Ha khoi ine Create Camera (Cos^am KaMepy) b CBHTKe Camera 
Match (ropu30Hm Kcunepbi), hto6bi eos^a'i b KaMepy, corjiacoBaHHyio no 
3f)Kj)eKry nepcneKTHBBi c (Jiohobbim H3o6paaceHHeM. Ecjih y Bac yace ecTB 
roTOBaa KaMepa, Bbi^ejiare ee h meaKHHTe Ha KHomce Modify Camera 
(Mo^,Hfj)HHHpoBaTb KaMepy). 

9. H3MeHHTe TeKym,ee okho npoeKipm Ha okho Camera (KaMepa). 

10. CoxpaHHTe cj)aHJi . 

3(J)(J)eKT nepcneKTHBBi odneKTOB, HMeioin,Hxca b cocTaBe cpeHBi, .qoaaceH 
nocjie 3 toto BBiraimeTb coraacoBanHBiM c (|>ohobbim m 3 o 6 p aace h m e m . Bee 
bhobb cos/iaBaeMbie odneKTBi TaKace SyayT cornacoBaHBi c c|)ohom. 


PaSoTa C HCTOHHHKaMH CBeTa 


Oahhm h 3 caMBix aaacHbix, ec/m He caMBiM BaacHBiM, ycaoBneM BBinoaHeHHa 
BBicoKOKaaecTBeHHOH BH3yajiH3an,HH hjim aHHMan,HH aBaaeTca yzjaHHO 
noflodpaHHoe ocBememie. OcBeipeHne odecneaHBaeT bh/;hmoctb o6r>eKTOB 
cpeHBi, a TaKace npH/iaer Been cue He omymeHHe odneMHOCTH h peaaBHOCTH 
3a cneT HMHTapHH TeHen. Xoporno ocBeuieHHaa cpeHa Bcepzja Gyper 
BbiraHACTB ayHixie, aeM cue Ha c yqaHHO pa3Mem,eHHOH KaMepoir h 
OTJIHHHBIMH MaTepHajiaMH , HO C ffilOXHM OCBeiH,eHHeM. 

OnepauHH ocBemeHHH cpeHBi caMa no cede i io^pasyMeBaeT 
SKcnepHMeHTHpoBanHe mcto^om npo 6 h ohihSok. flaace He 3 HaHHTeaBHBie 
KoppeKrapoBKH ocBeipeHHH cpeHBi MoryT cayacHTB toh MaaocTBio, KOTopaa 
OTannaeT npocTO xopomyio cpeiiy ot BejiMKoneriHon. 

MAX i ipeAOCTaBJiHeT BaM /pin padoTBi neTbipe rana hctohhhkob CBeTa: 
iiop,CBerKy, upoaceKTopbi, BceHanpaBaeHHBie h HanpaBaeHHBie hctohhhkh. 
rio^CBeTKa npHcyTCTByeT b Kaac^oir cpeHe He3aBHCHMO hh ot aero, b to 
B peMH KaK ocTaaBHBie hctohhhkh HeodxoAHMO co3,zjaBaTB cnepnajibHO. 
rioTOMy HaaHeM paccMOTpemie c nop,CBeTKH, KaK c ocBem,eHHH, «roTOBoro k 
yiio r rpedjieHHio» . 


ynpaBJiemie noACBeTKOH 

rtoaCBeTKa HBJIHeTCH caMBiM npOCTBIM BHflOM OCBeipeHHH B MAX, 
co3p,aK)u;aM onpe^eaeHHBiH HaaaaBHBiH ypoBeHB ocBem,eHHOCTH Bcex 
oSneKTOB. Ilo yMoanaHHio no/jcBeTKa npHcyTCTByeT bo Bcex cpeHax MAX. B 
6onBHiHHCTBe cjiyaaeB noTpedHOCTH b HacTponKe ypoBHa no^CB ctkh He 
b o 3HHKaeT , op,HaKO HHOiyia raKaa HacTpoiiKa Bee ace MoaceT noTpedoBaTBCH. 
HanpHMep, flHeBHaa cpeHa Gyper Henaoxo CMOTpeTBca npn ypoBHe 
no/;cBeTKH, y CTaHOBJieHHOM no yMoanaHHio, a /pin hohhoh cu,eHBi MoaceT 
noTpedoBaTBca noHH3HTB stot ypoBeHB, hto6bi b npHraymeHHOM CBeTe 
o6r>eKTBi He Ka3anHCB chhioiii,hmh. 



ypoBeHt. no/jCBeTKH HacTpaHBaeTCH npn iiomoium oKHa 4 h aj 1 o 1 '<En vi r on m e n t (BHern- 
hhh cpe,a,a), noKa3aHHoro Ha pnc. 9 . 9 , KOTopoe Bt»i3t»iBaeTCH no KowaH^e Memo Ren- 
dering >• Environment (BH3yajiH3an,HH >• BHeniHHH cpe^a). 



Phc. 9.9. Okho ,a,najiora Environment (BHemHHH epe;ia). b kotopom mojkho aa/jaxb 
ypoBeHt I IO/J,CtSeTKH cpeHBi 

no^CBexKa ynpaBJiHexcH hbctobbim o6pa3n,OM b pas^ejie Global Lighting (06m,aH 
ocBem,eHHOCTb). LIl,ejiKHyB Ha 3 tom o6pa3n,e, bbi nojiyHMxe flocxyn k OKHy BbiSopa 
n,BeTa. FIoACBexKa xapaKTepH3yeTCH o^hoh H3 rpa^aipm ceporo npeTa, npnneM donee 
TeMHBie OTTeHKH cooTBexc rayio r mchlihhm ypoBHHM noACBexKH. B cbh3h c 3thm Bee, 
hto xpeSyexca npo,a,ejiaTb /pin HacTp ohkh noflCBexKH, — sto oxperyjmpoBaxb 
nojio'/KeHMe noji3yHKa Whiteness (BejiH3Ha). Flo yMOJinaHmo yeraHaBJinBaioxcH 
3HaxeraH 11, 11, 11, ecjm roaopn i b b TepMHHax ubctoboh MO/jejm RGB. 


Co3Aamie HCTOHHHKa cseTa 

ripopecc co3^aHHH MCxoMHMKa CBeTa b MAX o m e h b HanoMHHaeT co3,a,aHHe KaMepbi. 
HeKOToptie MOflejm ocBeTHTejieii xapaKTepH3yiOTCH tohkoh pacnojiojKemiH 
HCTOHHHKa H TOHKOH HapejIHBaHHH, II0/J,06h0 HaUCJICHHOH KaMepe, a /piH C03/J,aHHH 
.apyrax ^ocxaxoMHO npocTO yKa3aTB xohkv b TpexMepHOM npocTpaHCTBe, KaK /jjih 
cboSo^hoh KaMepti. Hxo ace KacaeTCH paSoxbi c hcxomhmk3mh CBeTa, to 3#ecb 
cxo^ctbo c KaMepaMH 3aKaHH m aaexcH . IIomhmo no^CBexKH, b hhcjio ochobhbix 

pa3HOBH^HOCTeii MOfle- 




jieH ocBeTHxejieH bxo^,ht: HapenemibiH npoaceKTop, CBoSoAHbih nponteKTop, 
Hau,ejieH HbiH HanpaBjieHHbiH hctohhhk, cboOoahhih HanpaBjieHHbiH 
HCTOHHHK H BCeHanpaB-JieHHblH HCTOHHHK. H3 BCeX nepeHHCJieHHBIX THnOB 
Hanfiojiee ninpoKO Hcnojib3yK>Tca HapejieHHbie npojKeKTopbi h 
B ceHanpaBJieHHbie hctohhhkh CBeTa. 

HtoSki co3p,a'i b HaijejieHHbih npoaceKTop, hcoOxoahmo CHanajia ipejiKHyTb 
HaKHonKe Lights (Hctohhhkh CBeTa) kombh/ihoh naHejin Create (Co 3 ^,aTb), a 
3aTeM — Ha KHonKe Target Spot (HapejieHHbiH nponteKTop). nocjie aToro 
cjiepyeT mejiKHyTb b oahom h3 okoh npoeKu,nH Ha tohkc, b KOTopoir aojukch 
pacnojiaraTbCH npoaceKTop, nepeTa in,HTb Kypcop ao tohkh HapejiHBaHHH 
jiyna h OTny cthtb KHonKy mbihih. KaK h b cnynae HapejieHHOH KaMepbi, 
3HanoK npojKeKTopa h 3HanoK tohkh HapejiHBaHHH Jiyna — 3to poa 
caMOCTOHTejiBHbix 06 'beKTa, KOTopbie mojkho npeo6pa30BbiBaTb He3a bhchmo 
Apyr ot APyra c Hcnojib30BaHHeM komhha CTaHAapTHbix npeo6pa30BaHHH 
MAX. Bbi A&>Ke MOHce'i e CAejiaTb oaho h3 okoh npoeKpHH okhom Spotlight 
(npOHCeKTOp), HTO n03B0JIHT B3rJIHHyTb Ha CH,eHy H3 tohkh pa3Mein,eHHH 
BbiAeiieHHoro npo JKeKTopa h yBHACTB, KaKne ofi'beKTbi nonaAaiOT b npeAejibi 
ero Jiyna. Ha pnc. 9.10 noKa 3 aHbi 3 HanKH oOtjCktob Target Spotlight 
(HapejieHHbiH nponteKTop) h Omni Light (BceHanpaBJieHHbiH hctohhhk), a 
TaKJKe o6o3HaHeHbi OTAejibHbie ajieMeHTbi cxeMaTHnecKoro H3o6paHceHHH 
iipoaceKTopa. 


KoHyc Kpan 
nsTHa 


Phc. 9.10. 3HaHKH oGbeKTOB Target Spotlight (HaijejieHHbm npoaceKTop) n Omni Light 
(BceHanpaBJieHHbiH hctohhhk), a TaroKe ajieMeHTbi cxeMaTHnecKoro H3o6pa3KeHHH 
jiyna npoaceKTopa 

BceHanpaBJieHHbiH hctohhhk CBeTa co3AaeTCH em,e npom,e. IlpocTO mejiKHHTe Ha 
KHonKe Omni (BceHanpaBJieHHbiH), a 3aTeM — Ha onpeAejieHHOH tohkc oahoio H3 
OKOH npOeKII,HH, H B 3TOH TOHKe nOHBHTCH 3HaHOK BCeHanpaBJieHHOH JiaMnbl. 

IIoaoSho TOMy, hto roBopHJiocb Bwme b OTHomeHHH cbeMOHHbix KaMep, nocjie 
C03AHHHH HCTOHHHKa CBeTa MOJKHO BepHyTbCH K HaCTpOHKe erO napaMeTpOB PJIH 

nojiyne- 



BceHanpaaneHHbiH Tomta HauenuBaHun 

MCTOMHMK npOttBKTOpa 


ripOMeKTOpHblM 

HCTOMHHK 


KoHyc spKoro 
riHTHa 



hhh TpeSyeMoro atpcpeKTa ocBemeHHH. B o6m,eM cjiynae jxjih aroro hcoSxoahmo Bbi/ie 
jihtb hctohhhk h nepeiiTH Ha KOMaHflHyio naHeatModify (H3.\ieHMTb). Ha puc. 9.11 
noKaaaHbi cbhtkh napaMeTpoB npoaceKTopa. BceHanpaBJieHHbie h HanpaBJieHHtie 
HCTOHHHKH CBeTa HMeiOT aHajIOTHHHbie CBHTKH. 
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Phc. 9.11. Cbhtkh napaMeTpoB npoaceKTopa, c noMombio KOTopbix mojkho HacTpoHTB h MO,HH(j)H 
HHpOBaTB HCTOHHHK CBeTa 3TOTO THna B COOTBeTCTBHH C nOTpef)HOCTHMH KOHKpeTHOH 
cneiibi 


B BepxHeii qacTH CBHTKa General Parameters ( 06mue napoMempbi) bbi 3aMeTHTe 
(JwiasKOK On (Bkji.). 9tot (jwiajKOK no3BOJiHeT BK.Tio'-iarb h BbiKJiiowaTb CBer 
BtmejieHHoro HCTOHHHKa, He vas-thh ero H3 cocTaBa cpeHBi. 8 to moskct Sbitb oneHb 
y/tofiHO /Hifi TecTHpoBaHHH bjihhhhh Hc roHHMKa CBeTa Ha of) i nee ocBeinemie CUeHbl. 


Co 3 ^aB hctohhhk CBeTa, bbi MonceTe BepHyTBCH k tohkoh HacTponKe ero 
napaMeTpoB, /coSHBaacB COOTBeTCTBHH ocBemeHHH pyxy KOHKpeTHOH cpeHBi. 
Oahhm h 3 BajKHen hihx cbohctb CBeTa HBJiaeTca ero u,Ber. 




l^BCT CBeTa 

CnpaBa ot (Jjjianaca On (Bkji.) pacnojiaraeTCH o6pa3en,, jie m o h exp m py k)lu,h ii 
ueeTOBOH OTTeHOK CBeTa, H3JiynaeMoro BBmejieHHBiM hctohhhkom. HyTB 
HHJKe Haxo^HTCH CHexHHKH napaMeTpoB RGB h HSV uee'ra ocBein,eHHH. fljia 
HaCTpOHKH Il,BeTa MOSKHO HJIH H3MeHHTb 3HaHeHHH B 3THX CHeTHMKaX, HJIH 
ABaacABi mejiKHyTB Ha o6pa3H,e neexa, hto6bi BOcnojiB30BaTBCH 
CTaH^apTHBiM okhom BBi6opa iipeTa MAX. no y m o j i h a h m fo npHMeHaeTCH 
pBeT c RGB-KOMnoHemaMH 180 , 180 , 1 80 , to ecxb cBeTjio-cepBiH. 

B CBHTKax napaMeTpoB Bcex TunoB hctohhhkob CBeTa HMeeTCH chctmhk 
Multiplier (ycHJiHTejib), y cxaHaBJi m bhiollih m HHTeHCHBHOCTB o cb emeHun . 
HacTpanBan stot napaMeTp, mo >k ho MO^,ejrapoBaTB cjiadoe ocBein,eHHe, 
OKa3BiBaiom,ee HesHaHHxejibHoe bjihhhhc Ha cueHy, hjih 3acTaBHTB 
npeAMexbi cpeHBi bbitjihactb cobccm hjiockhmh, npHMeHHH nepeenyp 
HHTeHCHBHOe OCBeiH,eHHe. 

Cilery K)ix;He ne rbipe napaMeTpa — Contrast (KoHTpacT), Soften Diff. Edge 
(Pa3MBiBKa KpaeB AH(jx|iy3Horo CBeTa), Affect Diffuse (Bjihhtb Ha Anc|x()y3HbiH 
n,BeT) h Affect Specular (Bjihhtb Ha 3epKajiBHBiH u,BeT) — sto HOBiuecTBa 
nporpaMMBi MAX 3 . 0 , odecneHHBaiomue bo3mohchoctb npen,H3HOHHoro 
kohtpojih hba TeM, KaKHM o6pa30M ocBein,eHHe 6y^eT b o 3^e it ct bob ax b Ha 
oOnacTH AH(]xj)y 3 Horo i^eeTa h iipeTa noACBeTKH MaxepHajia. IlepBBiH H3 sthx 
napaMeTpoB, chcthhk Contrast (KoHTpacT), sa^aex KOHTpacT MexcAy 
oSjiacTHMH AH(jx])y3Horo u,BeTa h upeTa noACBeTKH ocBemeHHOH 
nOBepXHOCTH. no y M O J I H a H H X) KOHTpaCT y CTaHaBJIHBaeTCH paBHBIM 0. 
YBejiHHHBaH 3HaneHHe KOHTpacTa, mohcho HMHTHpoBaTB pe3Kne iiepeiia/ibt 
Me Hi AV CBeTOM H TeHBK), CBOHCTBeHHBie yCJIOBHHM OCBeipeHHH B OTKpBITOM 
KOCMOCe. 

CneTHHK Soften Diff. Edge (Pa3MBiBKa KpaeB An(Jx|)y3Horo CBeTa) no3BOJiHeT 
pa3MBiBaTB rpaHHuy m ext Ay odnacTHMH AH<Jxi ) y 3Horo OTpaxceHMH h 
noACBeTKH. 3c)xj)eKTHBHee Bcero TaKoe pa3MBiB3HHe AedcTByex b cjiynanx, 
KorAa HMeiOTCH Asa ncxoHHHKa ocBeipeHHH, Jiyxn KOTopBix naAaiOT Ha OAHy 
h Ty nee noBepxHOCTB TaK, hto niiTHa CBeTa nepeceKaiOTCH. YcTanoBKa b 
3TOM CHeTHHKe BejIHHHHBI 100 % BeACT K yCTpaHeHHIO pe3KOH rpaHHH,BI 
Me Ht av odjiacTHMH AH^^y 31101,0 OTp anie hhh h noACBeTKH, ho npu stom 

TaKJKe HeCKOJIBKO CHHHiaeXCH o6lII,HH ypOBeHB OCBeiH,eHHOCTH nOBepXHOCTH. 

C noMOin,BK> nocjieAHHX AByx napaMeTpoB — (JniaxcKOB Affect Diffuse (Bjihhtb 
Ha AncjxJ)y3HBiH ii,BeT) h Affect Specular (Bjihhtb Ha sepKa/ibHbiH hbct) — bbi 
MOHieie ynpaBJiHTB TeM, Ha KaKyio H3 cocTaBJiHiomHx upeTa Maxepuajia 
SyAeT B03ACHCTBOBaTB HCTOHHHK CBeTa. no y M O J I H a H H IO yCTaHaBJIH BarOTCH 
06a cjuiaxoca, OAHaKO HHOTAa 6BiBaeT hvhcho c6pochtb oahh h3 hhx. TaKHM 
o6pa30M, MOHCHO HCIIOJIb30BaTb OAHH HCTOHHHK CBeTa A JIH OCBeiU,eHHH 
tojibko ofijiacTH A H( l )( l ) y 3HOro OTpaHceHHH, a Apyroii — tohbko odjiacxH 
3epKajiBHoro OTpaxceHHH. 

BKJIIOHeHHe H BbIKJIIOHeHHe HCTOMHHKOB 
CBeTa 

CnpaBa ot nojin o6pa3pa iiBe'ia b cbutkc General Parameters (06ui,ue 
napaMempbi) mohcho oSHapyxcHTB KHonKy Exclude (Hckjifohhtb). Ha caMOM 
Aejie 3 to KHonKa Include/Exclude (Bkhk)hhtb/Hckhiohhtb) — ee Ha3BanHe 

MeHHeTCH B 3aBHCHMOCTH OT 



rana npHMeHHeMOH onepau,HH. IIJejiHOK Ha stoh KHonne BbiBbiBaex okho 
p,H£uiora Include/Exclude (BKJiiOHHTb/HcKJiiOHHTb), no3BOJiHiomee yKasaxb 
o6x>eKTbi cueHbi, Ha KOTopbie 6yu,ex hckjik)H6ho hjih bkjiiohcho B03^eHCTBHe 
Bbip,eneHHoro HCTOHHHKa CBeTa. 

Bbl MOJKeTe Bbl^ejIHTb OflHH HJIH HeCKOJIbKO Od'beKTOB B CnHCKe B jicbom 
nacTH OKHa p,Hiuiora h CKonHpoBaTb hx b ciihcok b npaBOH mbcth oKHa. 
BbiOpaHHbie TaKHM o6pa30M odbeKXbi 6y/iyx, b 3aBHCHMOCxn ox ycxaHOBKH 
i lepeKjrro m axe ji e h b BepxHen mbcxh OKHa, jih6o HCKjriOHeHbi H3 HHCJia, jih6o 
BKJiiOHeHbi b hhcjio xex, Koxopbie 6yayT ocBeipaxbCH, oxdpacbiBaxb xeHb hjih 
peajiH30BbiBaxb 06a sthx 3(|>(|>eKxa 1104 p,eiicxBHeM CBexa BbmejieHHoro 
HCTOHHHKa. 

B03M05KH0CTb HCKJIIOHaXb H BKJIIOHaXb OCBeipeHHe OX^ejIbHBIX od'beK'IOB 
oneHb BajKHa ajih ynpaBJieHHH ocBeipeHneM cueHbi b pejiOM, oco 6 eHHO Koiyia 
HeoSxo^HMO AOiiojiHHxejibHO cjierKa ocBexnxb KaKOH-TO oxp,ejtbHbiH ynacxoK. 
B cjiynanx, Kor^,a xpedyexcH 40 1 1 o ji h Hie ji b h o ocBexnxb KaKne-xo o 6 x>eKXbi, 
HeoSxO^HMO C03/I,axb KJIOHbl HCTOHHHKa H HCn0JIb30BaXb OpHXHHajI 4 JIH 
HCKJHOHCHHH, cL KJIOHbl 4 .JIH BKJIIOHeHHH OCBeiH,eHHH. 


3aTyxaHne cseTa 

K CBexy hctohhhkob 0CBenj,eHHH moskho npHMeHHXb arjxjieKT 3axyxaHHH. Hhbimh 
cjiOBaMH, moskho ynpaBJiHTb pa3MepaMH oSjiacxH npocxpaHcxBa, b npejjejiax 
KOTopod hctohhhkh GynyT ocBem,axb oSbeKXbi. B peanbHOH hch 3 hh cbctoboh noxoK 
ocjiaSeBaex no Mepe yjiajieHHH ot hc'iohhhkb. BfJxjieKi 3axyxaHHH nporpaMMbi MAX 
jiencTByex 1 10406 hbim o6pa30M. flpe/iejibi jieftcxBHH acjxjDeKxa 3axyxaHHH bbojjhxch 
aHanoranHO xoMy, KaK ycTaHaBJiHBaeTCH jinanaaoH bjihhhhh :)(|)([)cktob 
OKpy3Kaioin,eH epejibi jyia Mojiejin c r be m o m h on Ka.viepbi. B pa.yiejie Attenuation 
(3a ryxaHne) CBHTKa General Parameters (06iu,ue napajviempbi) moskho 3ajiaBaTb 
Hanaro (cmctmhk Start) h KOHen, (chcthhk End) HHxepBajiOB jiencTBHH 3aTyxaHHH b 
Gjihskhch 30He, iyie HHTeHCHBHoexb CBexa Syjjex Hapacxaxb ox Hyjia 40 nocTOHHHOH 
BejmuHHbi (rpynna CHexHHKOB Near), n b jiajibHeti 30He, rjie HHTeHCHBHoexb CBexa 
6yflex cnajiaxb /jo HyjiH (rpynna cmctmhkob Far). Ha pnc. 9.12 noKa3ano 
cxeMaxHnecKoe H3o6pasKeHHe rpaHnn, Gjihskhch h 4ajibHeH 30 H jiencTBMH 3aTyxaHHH 
KOHyca CBexa npoxceK i opa. 

Ein,e 0,4 mh MeT04 HMHxanHH 3 axyxaHHH CBexa, KOTopwii moskho npuMeHSTb b npo- 
rpaMMe MAX, — axo ocjiaGjieHHe. OcjiaGjieHHe He TpeGyex HacTpoiiKH npe4eji0B 
3 axyxaHHH h co 34 aex Gojiee peajiHCTHHHBiH ocjicpe K'l' cna4a hhxchchbhocxh CBexa no 
Mepe yBejmneHHH paccxoHHHH. n e p e kj 1 1 o h a t e j i b Decay (OcjiaGjiemie) HMeex rpn no- 
jioskchhh: None (OTcyxcTByeT), Inverse (OSpaxHaa iiponopuHn) n Inverse Square ( 06 - 
paxHBiH KBaflpax). npn ycxanoBKe nepeKjnonaxejiH b nojiosKeHHe None (OTcyTCXByeT) 
HHxeHCHBHOCTB CBexa ocxaexca nocxoHHHon Ha BceM HHxepBa/ie ero 4 Chctbhh. Ilpn 
Bbifiope nojiosKeHHH Inverse (OGpaTHaa nponoppHa) CBex ocjiaGeBaex o6paTHO npo- 
Iiop IJHOHajIbHO paCCTOHHHIO OT HCTOHHHKa, TO eCTb He TaK 6bICTpO, KaK B peajIbHOCTH 

(3to noKa 3 aHO Ha pnc. 9.13). Ha pnc. 9.14 noKa 3 aH npHMep Hcnojib 30 BaHHH MeT04a 
ocjia6jieHHH Inverse Square (OGpumbin KBa4paT), npn kotopom cbct ocjia6eBaeT 06- 
paTHO 1 1 p 0 1 1 0 p H H O H a J I b H O KBa 4 paTy paCCTOHHHH, HTO npHMepHO COOTBeTCTByeT 
fleHCTBHTejIbHOCTH. 




Koweu BnumweM 

30HW 

Hasano 6rm*Heii 

30Hb4 


Kohbm flanbHeii 30 mn 
HaMano aanbHefi aoHbi 


Phc. 9. 12. 3ii;r-iKH rpaHHu; Gjihjkhch h /laahiieM 30 H 3aTyxanna KOHyca CBeTa npoaceKTcpa. C hx 
noMonibio b nporpaMMe MAX 3anaioTCH npeflejibi fleficTBHH ocBein,eHHH 



Phc. 9.13. Henojib 30 BaHne MeTo^a ocjia 6 jieHHH Inverse (OfipaTiian nponopuHH) Ha npHMepe 
oSijeMHoro nyHKa CBeTa 

Ha 3tom o6m,He 1 lapaivieTpbi Bcex hctohhmkob CBeTa sanaH h h eaioicn . 
OcTaBiiiHecH napaMeTpBi cnepHcjiHHHBi /pin Kanc/ioro thi 1 a hctohhmkob 
CB eTa. npoaceKTopHBie hc tohhhkh hmciot HaH6ojiBinee hhcjio napaMeTpoB, 
TaKHx KaK pa3Mepbi KOHyca CBeTa, cpe/iOTBa HacTpoiiKH TeHeii, cjiopMa jiyna 
h t. n. 3 th napaMeTpBi Synyr paccMOTpeHBi b nocjiepyiomHx pa3,a,ejiax 
flaHHOH TJiaBBI. XapaKTepHCTHKH APyi HX HCTOHHMKOB CBe Ta, TaKHX KaK, 
CKaiKeM, BceHanpaBJieHHaH jiaMna, cocTaBJimoT iio/imhohccctbo xapaK- 



TepHCTHK npo>KeKTopa. HanpHMep, BceHanpaBJieHHbie hctohhhkh CBeTa 
HMeiOT BecB Ha6op napaMeTpoB HacTpoHKH TeHeii, ho He mmciot cpep,CTB 
peryjinpoBKH pa3MepoB KOHyca cbbthmocth, nocKOJiBKy H3JiyHaiOT CBeT bo 
Bcex HanpaBJieHHHx. 



Phc. 9.14. Tot ace of>'i,e\nibiK iivhok CBeTa, ho npn ocjiaGjieHHH no moto/iv Inverse Square (OGpaT- 
hmh KBaflpaT). OGpaTHTe BHHMaHne, KaK GbicTpo h Gojiee npaB/i,onoflo6HO 3aTyxaeT 
CBeT 


ynpaBJieHHe pa3MepoM nHTHa cseTa n 
KpaesbiM cnaflOM apKOCTH 

riepBoe, hto mo'/Kho 3ap,a'i b npHMeHHTejibHO k npoHceKTopaM, — axo pa3Mep 
OAHopoAHoro rarraa CBeTa h mnpHHy KaiiMbi 3axyxaHHH no Kpaio nHTHa. 3 th 
napaMeTpbi 3a^aiOTCH b rpa/iycax yrjiOB npn BepmHHax KOHycoB CBeTa. B 
npe/iejiax iioirepeaHoro cenemiH odnopodnoao nsunna (hotspof), rpaHMiHbiH 
KOHyc KOToporo H3o6paHcaeTCH b OKHax npoeKijHH CBeTJio-rojiySbiMH 
JIHHHHMH, HHTeHCHBHOCTb CBeTa OCTaeTCH nOCTOHHHOH H paBHOH SHaHCHHIO, 

3ayi,aHHOMy ,zpiH npoHceicropa. Meac/iy rpaHHijaMH o,HHopo,n;Horo nHTHa h 
HapyacHbiMH rpaHHpaMH KOHyca CBeTa, H3o6p aacae m bi m h b OKHax npoeKu,MH 
TeMHO-CHHHMH JIHHHHMH, CBeT Cl iap,aeT OT nOJIHOH HHTeHCHBHOCTH RO HyjIH, 
(j)opMHpyH no KpaHM nHTHa 3amyxaK>uj,ij}o kclumij (falloff). KoppeKTHpyn 3Ha- 
neHHH napaMeTpoB Hotspot (Hpnoe hhtho) h Falloff (Kpaii nHTHa), mohcho 
co3^aBaTb npoaceKTopbi, Jiyan KOTopbix SynyT OT6pacbiBaTb coBepmeHHO 
pa3Hbie TeHH (ecjra 6yzi,eT BKJnoneH peacHM iiMHTapnn TeHeii): ot pe3KHx, 
Mexico OHepneHHbix, p,o oneHb mhtkhx, cmibHO pa3MbiTbix. 



CBeT He Gyzjex pacnpocxpaHHXbca 3a npep,ejiaMH KOHycoB Hotspot (HpKoe 
nHTHo) h Falloff (Kpaii iiHXHa), ecjiH He ycxaHOBJieH (JuiajKOK Overshoot 
(PacceHBaHHe). YcxaHOBKa axoro cjuiaiKKa 3acxaBJiHex npojKeKxop 
p,eHCXBOBaxB KaK xoneHHbiH BceHanpaB-JieHHbiH hcxohhhk, Koxopbiii 
cnoco6eH co3,zjaBaxb xera xojibKO b npe^ejiax KOHycoB Hotspot (HpKoe 
nflXHo) h Falloff (Kpaii iiHXHa) , ho ncnycKaex jiynn CBexa bo Bcex 
HanpaBJieHHHx. 

Pa3yMeexcH, 6a30Bbiii xhii npoHceKxopa HMeex Kpyrjioe cenemie jiyna, ho 
mojkho 3acxaBHXb CBex M3JiyxaxbCH b npe,a,ejiax iiHpaMHp,bi, ecjin 
ycxaHOBHXb 1 iep e kji io h axe ji b Rectangle (npHMoyrojibHHK). Ecjih axo Syzjex 
c^ejiaHO, noHBJiHexcH bo3mojkhocxb 3ap,a'ib nponopipm cenemiH jiyna b 
CMexMHKe Asp (Aspect Ratio — OxHomeHne cxopoH) b bh^c oxhohichhh 
HIHpHHbl K Bbicoxe. TaKHM 06pa30M, B MAX MO/KHO C03p,aBaXb npOHCeKXOpbl 
c jiynaMH, hmciolphmh Kpyxjioe hjih npHMoyrojibHoe ceneHHe, h ynpaBJiaxb 
(j)opMoii axHx ceHemiii. 

Bp,o6aBOK ko BceMy nponeMy, bbi Moacexe Hcnojib30Baxb b KanecxBe 
npHMoyrojibHoro iionepeHHoro ceneHHH npoHceKxopHoro jiyna pacxpoBoe 
H3o6pajKeHHe, npeBpaxHB npoHceKxop b npoeKxop. 3xo no3BOJiHx 
npoeuHpoBaxb flaHHoe H3o6pa5KeHHe Ha o6x.eKXbi cueHbi, no^ofmo xoMy, KaK 
iipoeu,npyK)xcH Ha anpaH t|) oxo rp ai j ) h h e c k h e cjiaiip,bi. 3xo BejinKoaeiiHaH 
B03M05KH0CXB pa MO^ejiHpoBaHHH xaKHx cn,eH, KaK 3an KHHOxeaxpa BO 
BpeMH noKa3a cJiHJib.Ma. 

PaSoTa co cpeflCTBaMH ynpaejieHHH TeHbio 

Bee 6a30Bbie xHnbi hcxohhhkob CBexa MAX, BKjnonaH h BceHanpaBJieHHbie 
jiaMnbi, o6jiap,aiox choco6hocxbk) ox6pacbiBaxb xeHH. Pojib xeHeii b 
ofieciieHCHHH peanH3Ma cpeHbi hbjihcxch HcmiiOHHxejibHO Ba/KHoii. tlpn 
oxcyxcxBHH xeHeii cue Ha He 6ya,ex npoH3BO/iHXb BnenaxjieHHe 
xpexMepHoexH h rjiySHHbi, hxo Heo6xop,HMO /pin ee BH3yajibHoro 
i ipaBp,oi io#o6hh. KpoMe xoro, 6e3 xeHeii 6bijio 6bi xpyzjHO onpep,ejiHXb 
HCXHHHbie nojioHceHHH o6 beKxoB b cocxaBe cpeHbi. 

B3rjiHHHxe Ha pnc. 9.15, h 3 o 6 p aaca m lu,h ii map, noiviem,eHHbiii Ha 
i ipHMoyrojibHoe ocHOBaHHe. Korp,a oxcyxcxByrox xera, xo ohchb xpyzjHO 
CKa3axb, jieacHx map Ha iiopyxaBKe hjih bhchx Hpz; Heii b Bospyxe. Ho cxohx 
po6aBHXb xeHH, KaK noKasano Ha pnc. 9.16, h cxaHOBHxcn coBepmeHHO 
oneBHAHO, hxo map jieiKHx Ha noBepxHoexH ocHOBaHHH. 3xo /ie m o h exp h py ex 
BajKHoexb npaBHJibHoii HacxpoiiKH xeHeii. 



Phc. 9.16. Ta 3Ke caMaa cijeHa, ho c tchhmh, KOTopbie cpa3y Hce no3BOJiHK>T onpe/jejiHTb 
npaBHJibHoe nojiotfcemie mapa Ha noBepxHOCTH no^cTaBKH 




MAX npepocTaBjiaeT paa cnocoda HMHTapHH TeHeii, OTdpacbiBaeMbix 
HCTOHHHKaMH CBeTa: nocTpoeHHe KapT TeHeii h TpaccnpoBKa Jiyneii. OpHaKO 
no yMOjnaHHH) peacHM OT6pacBiBaHHH TeHeii pjm Bcex bhobb co3,zi,aBaeMBix 
HCTOHHHKOB CBeTa MAX BBIKJIIO HeH. Hto6bI TeHH BOCI ipOH3BOAHJIHCB Ha 
H3o6paaceHHH cpeHBi, Heo6xo,zpiMO ycTaHO bhtb (juiajKOK Cast Shadows 
(O rdpacbiBaTb tchh) b cbhtkc Shadow Parameters (IlapaMempbi menu) jpm 
BbiaejieHHoro HCTOWHHKa CBeTa. YcTaHOBHB otot ({iJiaacoK, cjiepyeT BBiSpaTB 
HyjKHBiii Tun TeHeii h sapaTb pup CBH3aHHBix c hhmh napaMeTpoB. 

Bbi MoaceTe ycTaHOBHTB 1 1 e p e k j r io a aae j r b tmiiob TeHeii b oaHO H3 cjiepyioiiinx 
nojiO/KeHMii: Use Shadow Maps (Itp h m e hhtb KapTBi TeHeii) hjih Use Ray- 
Traced Shadows (npHMeHHTB Tp accH p o b a h h bi e tchh). Yip a ncnojii>30BaHHH 
KapT TeHeii nporpaMMa paccHHTBiBaeT nojiyTOHOBbie H3o6paiKeHHH, 
i ipeac'raBJiHiomne co6oii npoeKipm odneKTOB Ha Te noBepxHOCTH cpeHBi, Ha 
KOTopBie i iaaaiOT TeHH, a b paMKax MCTopa TpaccnpoBKH TeHH cjiopMnpyiOTCH 
KaK 30hbi, HeaocTyiiHbie jijih b o o 6 p aaeae m bix Jiyneii CBeTa, nyTB KOTopnix 
OTCJieHCHBaeTCH (TpaccnpyeTca) ot HCTOHHHKa ao rjia3 HadjHoparejiH. Kan 
iipaaHJio, MC'roa KapT TeHeii npHMeHaeTca, Koraa HeodxopHMO dbio'ipo 
nOCTpOHTB TeHH C MHTKHMH p H3MBITBIMH KpaHMH, B TO BpeMH KaK MCTOp 
TpaccnpoBKH npHMeHHeTca ,hjih EMmapna tohhbix no (JiopMe TeHeii c pe3KO 
onepneHHBiMH KpaHMH. 

KapTBi TeHeii He no3BOJimoT nojiynaTB TeHH c hctko onepneHHBiMH 
KOHTypaMH HJIH BBICOKOH peTajIBHOCTBIO H AOJDKHBI H C II 0JIB30BaTBC H B 
cjiynanx, Koraa TaKHe xapaKTepncTHKH TeHeii He Tpedy hitch. Ecjih, 
HanpnMep, bbi cospapme TpexMepHyio MopejiB pepeaa h HanpaBHTe jiyn 
npoiKeKTopa TaK, htoSbi pepeao OT6pacBiBajio TeHB, to BBidop rana tchh 
dyaeT 3aBHceTB ot toto, KaKoii BapnaHT ocBeipeHHH bbi xothtc hmh- 
THpoBaTB. /Jjih HMHTau,HH npospaHHoii aTMoeijiepbi hchoto oceHHero HJIH 
BeceHHero ana HMeeT cmbicji boci ioji b30BarbCH TpaccHpoBKoii Jiyneii, hto6bi 
nojiynHTB pe3KO OKomypeHHBie tchh. OpHaKO jj,jih HMHTapHH aTMOC(|)epBi 
odjiaHHoro hjih Ty.viaHHoro phh Jiynine noaoiiayT KapTBi TeHeii. Ha pnc. 9. 17 
noKa3aHa cjib, TeHB ot KOTopoii nocTpoeHa mctoaom KapTBi TeHeii, a Ha pnc. 
9. 18 — ■ Ta JKe ejiB, ho c tchbio, nocTpoeHHoii nyreM TpaccnpoBKH jiyaeii. 

/],jih ynpaBJieHHH KapTaMH TeHeii npeaycMOTpeHBi Tpn napaMeTpa: Map Bias 
(CMeipeHne KapTBi), Size (Pa3Mep) h Smp. Range (OSaacTb ycpeaHCHHH). 
napaMeTp Map Bias (CMeipemie KapTBi) onpeaejineT, Ha KaKOM paccTOHHHH 
TeHB 6yaeT iiohbjihtbch ot odneKTa, OTdpacBiBaiomero ee. no yMOJiaaHnio 
CMeipeHne KapTBi saaaeTCH paBHBiM 4 e jin HiipaM. A- 713 nojiynemiH xopomo 
npHTHaHHBix, aKKypaTHBix TeHeii cjieayeT saaa'ib stot napaMeTp paBHBiM 1 . 
OanaKO ycTanoBKa MajiBix 3HaneHHii napaMeTpa Map Bias (CMeipeHne 
KapTBi) MoaceT BBi3BaTB noHBJieHHe nonoc b npepejiax TeHeii. Ecjih TaKoe 
cjiynHTca, HeMHoro yBejiHHBTe 3HaaeHHe napaMeTpa. 

napaMeTp Size (Pa3Mep) onpepejineT pa3Mep KapTBi TeHeii b mnccejiax. 
npHHHToe no yMOJiaaHHio SHaaeHHe 256 3apaeT KapTy TeHeii pa3MepoM 
256x256 nHKcejieii. YBejiHHeHHe pa3Mepa KapTBi BepeT k nojiyneHHio dojiee 
aKKypaTHBix TeHeii, ho opHOBpeMeHHO BBi3BiBaeT nponoppHOHajiBHBiii pocT 
odneMa TpedyeMoii jj,jih hx xpaHemra naMiiTH. KapTa pa3MepoM 2048x2048 
nHKcejieii caMa no ce6e 6y.ueT 3anHMaTB 3HanHTejiBHBiii odbe.M naMara. 
CjiepyeT CTp eMHTBca HcnojiB30BaTB KapTBi TeHeii HaHMeHBmero pony- 
cthmoto pa3Mepa. IlnKorpa He npHMeHHiiTe KapTBi TeHeii npn 3HaneHHH 
napaMeTpa Size (Pa3Mep), npeBBimaiomeM 2048. Ecjih TpedyiOTCH eipe dojiee 
TOHHBie TeHH, HcnojiB3yiiTe MeTop TpaccnpoBKH Jiyneii. 



Phc. 9 . 17 . Ejib, ocBein,eHHaa jiynaMH CBeTa, c TeHBio, nocTpoemron MeTO/tOM KapTBi TeHeii. 

OSpaTHTe BHHMaHHe Ha TO. HTO TeHB flOBOJIBHO TOHHa no (J)OpMe. HO HeCKOJIBKO 
pacmiBiBHaTa 



Phc. 9 . 18 . Ta ace ooBeineiinaH ejiB, ho c Tciihio, nocTpoeHHOH nyTeM TpaccnpoBKH Jiy-ien. 

OTMeTBTe, hto b 3tom cjiynae TeHB ropa3/;o neTne onepneHa h 6onee TOHHa no 
KOH(J)HrypapHH 




CnexHHK Smp. Range (/IpanasoH ycpepHeHHH) yKa 3 biBaex, ckojibko pa 3 
6ypex BbinojiHHTbCH ycpepHemie KapT xeHen. YBejiHHeHHe 3 HaneHHH axoro 
napaMexpa ncnojib 3 yexcH /pin npepoxBpaipeHHH H 3 pe 3 anHOCxH kpomok 
xeHen, ho peHon pocxa BpeMeHH, 3 ax p a h n b a e m o r o Ha BH 3 yajiH 3 au,Hio. 

TpaccnpoBaHHbie xeHH HMeiox epHHCXBeHHbin napaMexp: Ray -Trace Bias 
(CMeipeHHe npn xpaccnpoBKe). 

riocjie co3p,aHHH Heo6xoAHMbix hcxohhhkob CBexa h BBinojiHeHHH hx 
nepBHHHOH HaexpoiiKH Bbl rOXOBBI K IipOBe/ieHHIO XeCXOBOH BH3yajIH3atl,HH 
cijeHbi h iiocjiepyiomeH KoppeKxnpoBKe napaMexpoB. Cjiepyiomee 
ynpajKHeHHe noKa3biBaex, KaK mojkho co3paBaxb pa3JiHHHbie xHiibi 
hcxohhhkob CBexa, BKJiiOHaH BceHanpaBJieHHbie JiaMnbi h npojKeKxopbi, Ha 
npHMepe cpeHbi KerejibOaHa. 

OCBEIIJEHHE KErEJIbBAHA 

1. 3 arpy 3 Hxe cjiaiiji mf 09 - 03 .max c conpoBOJKpaiomero KHHry KOMnaKx- 
pncKa. 3 xox cjianji copepiKHx H 3 o 6 pajKeHHe HHxepbepa KerejibSana, b 
cocxaB Koxoporo BKjnoneHa Sojibmaa nacxb Heo 6 xopHMbix MopejieH 
06'beKxoB. 

2. nepeHp,Hxe Ha KOManpiiyio naHejib Create (Coapaxb) , ipejiKHHxe Ha 

KHomce KaxeropHH o6x>eKxoB Lights (Hcxohhhkh CBexa), hxo6bi iiohbmjich 
cbhxok Object Type (Tun odneiana) c Ha6opoM HHexpyMeHxoB co3^aHHa 
hcxohhhkob CBexa, h BbiOepnxe hcxohhhk xHna Omni 

(BceHanpaBJieHHbin) . 

3 . LLJ,ejiKHHxe Ha xoHKe c npHMepHbiMH ko o p ah h axaM n (60; 100) b okhc 
npoeKpHH Top (Bh^ CBepxy), hxo6bi co3paxb b axon xomce 
BceHanpaBJieHHyio jiaMny. Ha30BHxe hcxohhhk CBexa General Light 1 . 


4 . nepeMerpaHxe JiaMny BepxHKaxbHO BBepx b OKHe npoeKpHH Front (Bnp 
cnepe/in) hjih Right (Bnp cnpaBa), nona OHa He OKajKexcn Ha 70 epHHHu, 
Bbime ypoBHH nojia. 

5. Hcnojib3yH ko m 6nHapnro Shift+nepexacKHBaHHe, co3paiixe Konmo 
BceHanpaBJieH-Hoii jiaMnbi h noMecxHxe ee Hap iuioipapKOH Kacjie b 
xoHKe c npHMepHbiMH KooppHHaxaMH (60; -300). BbiSepnxe Instance 
(OOpaaeu,) b Kanecxae xnna KJiOHa. ,Zl,Be xojibko hxo eoapaHHbie jiaMnbi 
6yayx o6ecneHHBaxb ocHOBHoe (j)OHOBoe ocBeipeHne cpeHbi. 

6. Ul,ejiKHHxe Ha KHonKe Target Spot (HapejieHHbiH iipoHceKxop) KOMaHpHoii 
naHejiH Create (Coapaxb). 



7. B OKHe npoeKu,HH Right (Bh/j, cnpaBa) ipejiKHHTe nyrb HH/Ke noTOJiKa, 
hto6bi pa3MecTHTb npo'/KeKTop. riepeTaiu,HTe Kypcop k nony h OTnycTHTe 
KHomcy mbihih, cos/iae to h Ky h aijej i h biih hh . nocTapairrecb pa3MecTHTb 
TOHKy Hau,ejiHBaHHH TaK, HToSbi ocb KOHyca CBeTa pacnojiarajiacb 
BepTHKajibHO. Ha30BHTe npo/KCKTop Main Lighting 1. 

8. B OKHe npoeKpnH Top (Bn# CBepxy) mejiKHHre npaBoii KHonKon Ha 
BbmejieHHOM HCTOHHMKe CBeTa H Bbl6epHTe B KOHTeKCTHOM MeHIO 
KOMaH^y Select Target (BbmejiHTb TOHKy Han,ejiHBaHHH). B pe3yjibTaTe h 
hctohhhk CBeTa, h ero TOHKa Hau,ejiHBaHHH 6yayT BbmeneHbi, TaK hto bbi 
CMOH ceTe nepeMeinaTb hx cobmcctho. 

9. FlepeMecTHTe hctohhhk CBeTa b OKHe npoeKijHH Top (Bh^ CBepxy) 
npHMepHO b TOHKy (50; 100). 

10. Co3^aH're flBa o6pa3ii,a Bbi^ejieHHoro npojKeKTopa h noMecTHTe hx b 
tohkh (50; 

-70) h (50; -300). IIJejiKHHTe Ha nocjie,a,HeM H3 o6pa3ii,OB npaBOH KHomcoH 
mbihih h Bbi6epHTe b KOHTeKCTHOM MeHIO KOMaH/jy Deselect Target (He 
Bbl^ejIHTb TOHKy HapejIHBaHHH). 

1 1 . Bbi^ejiHB i ipo'/KeKTop 6e3 tohkh Han,ejiHBaHHH, nepeir^HTe Ha 
KOMaH^Hyio naHejib Modify (H3MeHHTb). 3ap,aMxe napaMeTp Hotspot 
(HpKoe nuTHo) paBHbiM 70, a Falloff (Kpati rorraa) — paBHbiM 160. 
YcTaHOBHTe cJuiaiKOK Cast Shadows (OT6pacbiBaTb tchh) h sa^anae 
pa3Mep KapTbi tchcm b cneTHHKe Size (Pa3Mep) paBHbiM 512. nocKOJibKy 
HCTOHHHK CBeTa HBJIHeTCH o6pa3H,OM, OCTajIbHbie flBa npOHCeKTOpa 6yp,yT 
MO.ZJHCjlHpHpOBaHbl aBTOMBTHHeCKH . 



Phc. 9.19. Ci^eHa KerejibSaHa nocjie ^oSaBJieHHH 6a30Boro (j)OHOBoro ocBeiu,eHHfl h ochobhbix 
HCTOHHHKOB HanpaBJieHHOrO CBeTa 



12. AKTHBH3HpyHTe okho npoeKpHH CameraOl (KaMepaOl) h ipejiKHHxe Ha 
KHomce Render Scene ( Bn 3y an n 3 n p o b ax b cpeHy). Sapaiixe pa3Mep 
BbixopHoro H3o6pa5KeHHH paBHBiM 640x480 h ipejiKHHxe Ha KHomce 
Render (BH3yajiH3HpoBaxb). I4ohbhtch okho BHpxyaxbHoro 6yi|>epa 
Kappa, h cpeHa Sypex BH3yajiH3HpoBaHa. Ha pnc. 9.19 noKa3aH 
npHMepHBIH BMP CpeHbi Ha paHHbIM MOMeHT. 

K 3TOMy MOMeHTy Bbl 003pH/IH OCHOBHbie HCXOHHHKH OCBeipeHHH CpeHbi. 
Tenepb npHmjia nopa poSaBHXb HecKOJibKO ocBexHxejieii pjra coapaHUH b 
cocTaBe cpeHbi cnepHajibHbix CBeTOBbix hhtch. 

13. 3aKpoiiTe okho BHpTyanbHoro 6yc)iepa Kappa, Korpa npopecc 
BH3yajiH3apHH 3aBepmHTca. BepHHTecb Ha KOMaHpHyio naHeiib Create 
(Co3paxb). 

14. CHOBa Bbipejinxe npojKeKTop. B OKHe npoeKpHH Right (Bh^ cnpaBa) 
yBejiHHbTe ynacxoK cpeHbi co ctojiom /pin nopcnexa ohkob. 
r eoMeTpHnecKan Mopejib npoeK-xopa-OBepxepa yace noproxoBjieHa. 

15. Ill,ejiKHHTe no a hhjkhch nacTbio oBepxepa h nepexaipnxe Kypcop k 
peHxpy noBepxHOCTH cxojia /pin sanncn ohkob, nocae nero OTny cthtc 
KHonKy mbihih. Ha30BHTe co3p,aHHbin npo/KeKTop Desk Light 1 . 

16. YcxanoBHxe b cnexHHKe Multiplier (Yohji nxejib) BejiHHHHy 1,5, hxoSbi 
hctohhhk CBeTa 6bui HeMHoro apne. 3apanxe napaMeTp Hotspot (HpKoe 
nsTHo) paBHBiM 50, a Falloff (Kpati nHTHa) — paBHbiM 90. YcTaHOBHTe 
(jjjiaacoK Cast Shadows (Ox6pacbiBaxb tchh) h sapanxe pa3Mep KapTbi 
TeHeii b cnexHHKe Size (Pa3Mep) paBHbiM 256. 

17. B OKHe npoeKpHH Top (Bap CBepxy) CHOBa BbipejiHae xoHKy 
HapejiHBaHHH h o ' r ko p p e kx n py h xe ee nojioiKeHHe Ha noBepxHoexH cxojia. 
Co3panxe kjioh ncxoHHHKa CBexa b anpe o6pa3pa h pa3Mecxnxe ero Ha 
BxopoM cxojie pj ih nopcnexa ohkob. 

18. IIl,ejiKHHxe Ha KHonKe Free Spot (CboSophbih npoaceKxop) KOMaH^Hoii 
naHejiH Create (Coapaxb). 

19. B OKHe npoeKpHH Top (Bap CBepxy) yBejiHHbxe ynacxoK cpeHbi c 
y cxaHOBJieHHMMH KerjiHMH. lll,ejiKHHxe khoiikoh mbihih, pa3MecxHB 
hcxohhhk CBexa b peHxpe oflHOH H3 rpynn Kerjien. 

20. Sapaaxe napaMexp Hotspot (HpKoe naxHo) paBHbiM 40, a Falloff (Kpaii 
naxHa) — paBHbiM 90. YcxaHOBHxe fJuiaacoK Cast Shadows (Ox6pacbiBaxb 
xeHH) h sapanxe pa3Mep Kapxbi xeHeh b cnexHHKe Size (Pa3Mep) paBHbiM 
512. YKaacHxe b cnexHHKe Map Bias (CMeipemie Kapxbi) BejiHHHHy 2,0, 
hxo6bi xeHH 6 bum 6ojiee aKKypaxHbiMH. 

2 1 . B OKHe npoeKpHH Right (Bnp cnpaBa) yBejiHHbxe ynacxoK c xojibko hxo 
C03paHHbIM HCXOHHHKOM CBexa. 

22. nepeMecxnxe OBodopHbia npoaceKxop xaK, hxo6bi oh OKa3ajicn Ha 50 
epHHHp Bbime ypoBHH nojia KerejibSaHa. 

23. Cospaaxe xpa Konmi ncxoHHHKa CBexa xnna Instance (OOpa3ep) h 
noMecxnxe hx Hap Kaacpon H3 ocxajibHbix xpex rpynn Kerjiea. 

24. CHOBa BbinojiHHxe b a 3y aj i a 3 a p a i o cpeHbi b OKHe npoeKpHH CameraOl 
(KaMepaOl). Ha pnc. 9.20 noKa3aH Bap cpeHbi Ha paHHbin MOMeHx. 



Phc. 9.20. Mo^ejib Kerejii>6aHa nocne /;o6aBJieHHH cnepHaJiBHBix ocBeTHTejieii Ha 
CTOJiax /jjih iio^CHCTa o mfc ob h b patio He paci iojiO/KCHMH rpynn Kerjieii 

25. CoxpaHHTe fyaibi nop meHeM mf09-03a.max. 

K 3TOMy MOMeHTy Bt»i nonpoSoBajiH, icaic co3paiOTCH BceHanpaBJieHHBie 
jiaMnai, HanpaBJieHHbie h CBo6opHBie npoaceKTopbi. tlpa iiomolu,m sthx 
HCXOHHHKOB CBeTa BBI C03pajIH 6a30BBie 3C[)C|)eKTbI OCBeipeHHH CUeHbl. B 
caepyioipeM ynpa>KHeHHH bbi poSaBHTe o cb eTHTejiB , Koxopbih 6ypex 
nopcBenHBaxB Ha^nncb «MAX Bowling* Ha 3apHeii CTeHe KerejibSaHa. Tanyio 
nopcBexKy mohcho BHpeTB npaKXHHecKH Ha jiio6oh BBiBecKe. 

flOBABJIEHHE AKI^EHTHPYIOmHX OCBETHTEJIEH B CUjEHY KErEJIbBAHA 

1 . Mo'/Kea e npo^ojiiKHTB pa6oxy Hap, cijeHoh H3 npepBipyipero ynpaacHeHHH 
hjih 3arpy3HTB cJiaHJi mf09-03a.max c coi ipoBoacpaiomero KHHry 
KOMnaKT-pHCKa. 

2. A K'r h b h 3 h py h 're okho npoerapiH Right (Bnp cnpaBa) h yBejiHHbTe npaByio 
nacTB KerejibSaHa. 

3. UJ,ejiKHHTe Ha KHonKe Lights (Hctohhhkh CBeTa) KOMaHpHOH naHejiH 
Create (Co3paxB). BBi6epHxe hctohhhk CBeTa rana Target Spot 
(HapejieHHBiH npoaceKxop). 

4. IlJ,ejiKHHTe B OKHe npoeKu,HH Right (Bnp cnpaBa) Ha xoaKe c 
npHMepHBiMH KooppHHaTaMH (115; 140). nepexanpixe 3HanoK tohkh 
HapejiHBaHHH h noMecTHTe ero b penrpe HapmiCH «MAX Bowling*. 

5. B OKHe npoeKpHH Top (Bnp CBepxy) BBipejinxe SHaaKH npojKeKxopa h 
xokh HapejiHBaHHa h pa3MecxHxe hctohhhk CBexa b peHxpe 3 cut a 
KerejibOaHa. 

6. Tenepa BBipejinxe xojibko 3HaaoK npojKeKxopa h nepeiipHxe Ha 
KOMaHpHyio naHejib Modify (H3 mchhxb). 



7. ^BaHC^Bi iu,ejiKHHTe Ha ofipasue pBexa nponceicropa h ycTaHOBHTe RGB- 
KOMnoHeHTBi paBHBiMH 252, 255, 171. SaKpoirre okho p,H£uiora Color 
Selector (Bbi6op ueeTa) , a 3aTeM BBep,HTe aejiHHHHy 0,25 b chctmhk 
M ultiplier (YcHJiHTejib), hto6bi noHH3HTb hht6hchbhoctb CBeTa h 
c^ejiaTB 3(J)cJ)eKT no^CBeTKH Ha^raiCH MeHee SpocKHM. 

8. B pa3^ejie Spotlight Parameters (IlapaMeTpbi HanpaBJieHHoro CBeTa) 
ycTaHOBHTe Hotspot (Hpitoe nHTHo) paBHBiM 40, a Falloff (Kpati rarraa) — 
paBHBiM 60. CMeHHTe (j)op.My naraa CBeTa c Circle (Kpyr) Ha Rectangle 
(npHMoyroiiBHHK) h 3ap,auTe napaMeTp Asp (Aspect Ratio — OTHomeHne 
CTOpOH) paBHBiM 12. 

9. B pa3Aejie Shadow Parameters ( PlapaMempsi menu) ycTaHOBHTe (J)jiajKOK 
Cast Shadows (OrOpaebiBaxb tchh), a nepeKJiiOHaTejib THnoB TeHen 
ycTaHOBHTe b nojiOHceHHe Use Ray -Traced Shadows (npHMeHHTb 
TpaccnpoBaHHbie tchh). 

10. IIl,ejiKHHTe Ha KHomce Exclude (Hckjhohhtb) b BepxHeu nacTH cbhtkb 
General Parameters (06w,ue napajviempoi). 

1 1 . YcTaHOBHTe b noHBHBHieMCH OKHe /i,Hajiora 1 1 e pe kji ro m a'reji b Include 
(BKJIIOHHTb). 

12. B cnncKe b jieBoir hbcth oKHa Bbi^ejiHTe oObeurbi End Alley Wall h Alley 
Text h nepeMecTHTe hx b chhcok b iipaBOH nacTH OKHa. 

13. BbinojiHHTe BH3yajiH3an,Hio OKHa npoeKunu CameraOl (KaMepaOl). Ha 
pnc. 9.21 noKa3ano p e 3yji brapyiome e H3o6pajKemie. 

14. CoxpaHHTe (j)aMJi no# meHeM mf09-03b.max. 



Phc. 9 . 21 . Cu;eHa KerejibSaHa nocne /lofiaBJieiiHH noflCBeTKH HaflnncH Ha safliieii cTeHe 


KaK Bbi MOTJIH BH^eTb, floSaBJieHHe OCBemeHHH B COCTaB CU,eHBI MOJKeT 
OKa3aTBCH 3aHHTHeM , Tpe6yiOIU,HM flOBOJIbHO IipO^OJI/KHTeilbHOrO BpeMeHH. 
KpoMe Toro, stot bh/i paSoT xpeSyeT npHMeHeHHH MeTO^a npo6 h ohih6ok — 
iipnxoAHTCH cos^aBa'ib hctohhhkh CBeTa, HacTpaHBaTb hx napaMeTpbi, 
aHajin3npoBaTb pe3yjibTaT h, b pn/ie cjiynaeB, npHxomiTb k BbiBO^y o 
HeoSxo/ijiMOCTH npHMeHHTb hhoh BapnaHT. He 6oh Tecb 

3KcnepnMeHTnpoBaTb c no^SopoM OCBemeHHH. no Mepe npHoGpeTeHHH 
onbiTa Banin ^encTBHH CTaHyT Sojiee pejieHanpaBJieHHbiMH, nocKOJibKy bm 
6ya,eTe i ipe/iexaB jihtb, KaKne napaMeTpbi HCTOHHHKa CBeTa cne^yeT 
ncnojib30BaTb b toh hjih hhoh CHTy au,HH , em,e ^aace He co3,n;aB stot 

HCTOHHHK. 

Ba30Bbie MeTO^bi OCBemeHHH oSecneHHBaiOT ^ocTaTonHyio thSkoctb b 
pa6oTe co cbctom. Oahhko .name TaKan npocTan onepapHH, KaK BKjnoneHHe 
peacHMa BH3yajiH3au,HH OCBemeHHH b BH^e oObCMHoro CBeTa, 
HanoMHHaiomero jiyn iipo>KeKTopa b TyMane, Moacex no^HaTb CBeTOBbie 
3(|)(J)eKTbi Ha KanecTBeHHO hobbih ypoBeHb. 

Co3AaHHe thhobbix cneu[3<|><|>eKTOB 
OCBeU^eHHH 

Bbi MOHceTe npHMeHHTb hctohhhkh CBeTa /pin cos^aHHH HeKOTopbix 
THnoBbix cue u,;x|) c|) e kto b , npH3BaHHBix co3/i,aTb oiipeAejieHHyio aTMOC(J>epy 
hjih Heo6xoAHMbix hjih tohhoto no/iOopa ocBeipeHHH. HanpnMep, c 
i roMOipbio MAX 3.0 bbi Moacexe BOcnojib30BaTbCH 06'beMHbiM ocBeipeHHeM 

/piH BOCnpOH3Be/I,eHHH TaKHX 3lJ)(J)eKTOB, KaK JiyHH CBeTa B TyMaHe HJIH nofl 
BO^OH. OaKTHHeCKH JiyHH HpKOTO CBeTa, TaKOrO KaK CBeT npoaceKTopa, B 
HOHHbIX yCJIOBHHX BCCI’^a B TOH HJIH HHOH Mepe C03/I,ai0T BlJxJieKT oO beMHOI O 
CBeneHHH. 

Eipe OflHOH pa3HOBH/J,HOCTbIO CIieilHIUIbHblX 3(])(j)eKTOB OCBemeHHH HBJIHeTCH 
HMHTapHH ycTpoiiCTBa, npe,a,Ha3HaHeHHoro 1 1 p o e unp o b a h h h 

H3o6paJKeHHH HJIH nOCJie^OBaTejIBHOCTH H3o6paJKeHHH H3 TOHeHHOrO 
HCTOHHHKa. 3 tOT SCjxJieKT MO/KHO HCIIOJIbSOBaXb m IH MO/iejI H pOBaHHH 
fl,eMOHCTpaiJ,HH MyjIbTHKOB C KHHOnpOeKTOpa HJIH KHHOTeaTpa Ha OTKpbITOM 
B03^yxe. 

Pa6oTa c hctohhhk3mh o6i>eMHoro cseTa 

O^bejHHbiu ceem (volumetric light) — sto nynoK CBeTOBbix Jiyneii, KOTopbie 
pacnpocTpaHHiOTCH KaK 6bi b TyMaHHOH aTMOC(|)epe, Gjiaroflapn neMy 
CBeTHTCH bch oSjiacTb npocTpancTBa, 3aHHMaeMoro jiynaMH. npHMep 
siJxJieKxa oO beMHoro CBeTa npnBe^ieH Ha pnc. 9.22. 

OS'beMHbiH CBeT Ha ,a,ejie iipe^cxaBJiHex coSoh m o^h iJi h Kaim 10 
cymecTByioiu,Hx b cpeHe hctohhhkob CBeTa, cnocoOHbix OTSpacbiBaTb tchh. 
Hto6bi npeBpaTHTb oSbiHHoe ocBeineHne b ofrbeMHoe, ero hctohhhk 
oOnaa'iejibHO .zjojDKeH hmctb BKJiiOHeHHbiH peacnM ot 6 pac bi b bh h h re Hen h 
HC iiojibsOBaTb KapTy TeHen. Hctohhhkh CBeTa c tchhmh, p e an h 3y e m bi m h 
M eTOflOM TpaccnpoBKH jiyneH, He MoryT co3,zjaBaTb aijxjieKT ofrbeMHoro 
OCBemeHHH. EmiHCTBeHHbIM AOIIOJIHHTejIbHbIM Tp 6 6 O B a H H 6 M HBJIHeTCH TO, 
hto miH h a6 j i K)/j,e hhh 3(|x|)eKTa oO'beMHoro CBeTa cue Ha .qojiacHa 
BH3yajiH3HpoBaTBCH b OKHe npoeKpHH Camera (KaMepa). 



Phc. 9.22. 3<l)(|)eKT o6n>eMHoro CBeTa b MAX. IlpHMeHHHTe 3tot ran oeBerneiiHH ;uih co3flaHHH y 
3pnTejieH onpe/jejieHHoro HacTpoeHHH hjih /jjih HJiJnocTpaiiHH coctohhhh 
aTMOccJiepBi, KOTopaa b hhom cjiyaae HHKaK ce6a He npoaBJiaeT 

OfrbeMHbiH CBeT AodaBjiaexcH b cpeHy h HacxpaHBaexcn c noMomtio oKHa 
^Hajiora Environment (BHemHHH cpe^a), KOTopoe BBi3BiBaeTCH KOMaH^oii 
Memo Rendering > Environment (BH3yajiH3an,HH >• BHemHHH cpe^a). 

Mxodbi BBecra b cpeHy 3(|)(|)eKx o6x>eMHoro CBeTa, m,ejiKHHxe Ha KHomce Add 
(d,o6aBHTb) b CBHTKe Atmosphere (AniMOCcpepa) oma Anajiora Environment 
(BHemHHH cpe,a,a) n BbiOepnxe b cnncKe noHBHBinerocH OKHa .zjHajiora Add 
Atmospheric Effect (UpSaBJieHne axMOCc))epHoro 3(|)cJ)eKxa) cxpoKy Volume 
Light (OSx>eMHoe ocBenjeHne). Llocjie sxoro b OKHe ^.najiora Environment 
(BHemHHH cpeaa) noHBHxca paa cbhxkob c napaMexpaMH o6x>eMHoro 
ocBem,eHHH , noKasammix Ha pnc. 9.23. 

Hxo6bi AodaBHXb a(J)(()eKx offbeMHoro CBexa k o^HOMy hjih hcckojibkhm 
HMeionpiMCH HcxoHHHKaM ocBeipeHHH , mejiKHHxe Ha KHomce Pick Light 
(YKa3axB hcxohhhk) h BBi^,ejmxe HyacHbie hcxohhhkh CBexa b OKHax 
npoeKu,HH cneHbi. Koiyi,a KHonna Pick Light (Y Kasaxb hcxohhhk) aKXHBHa, 
OKa3BIBaeXCH B O 3 MO JKHBI M BBI^ejIHXB XOJIBKO OffbC KXbl - H CXO H H M KM CBexa, 
hxo cymecxBeHHO ynpom,aex p,ejio. no Mepe BbmejieHHH hcxohhhkob CBexa 
hx HMeHa Synyx 3aHOCHXBCH b pacKpbiBaiom,HHCH ciihcok cnpaBa ox khohkh 
Pick Light (YKa3axB hcxohhhk). 

3aKOHHHB Bbip,ejieHHe hcxohhhkob CBexa, Koxopaie ^ojijkhbi eoaaaBaxb 
o6x>eMHoe ocBememie, Hacxpoirxe Bee Heo6xop,HMbie napaMexpai 
o6x>eMHoro CBexa h 3aKponxe okho p,na/iora Environment (BHemHHH cpe^a). 
B xo,zje BH3yajiH3an,HH cn,eHBi MAX aBXOMaxn uecKn bbihojihhx Bee 
Heodxo^HMbie pacnexBi, CBH3aHHBie c HMuxapneir 06'beMHbix CBexoBBix 
nyHKOB. napaMexpai o6x>eMHoro o cb em,eHHH b CBHXKe Volume Light 
Parameters ( JlapaMempbi ofmejviHoeo oceeui,eHua) pa3p,ejieHbi Ha xpn 
rpymibi: 

Volume (Ofi be.M), Attenuation (3aTyxaHHe) h Noise (3amyMJieHHe). 




Phc. 9.23. Cpe/icTBa yiipaiuieiiKH napaMeTpaMH 06'beMHoro cBeTa. C hx iiomoihbio mojkho 
BB inOJIHHTb TOHKyiO HaCTpOHKy 3TOrO CBeTOBOrO 3(J)(J)eKTa 

riapaMeTpbi rpynnti Volume (Ofi be.vi) no3BOJiHK)T 3apaTb iipeT h luiothoctb 
b o o 6p a acae m oro Ty.viaHa, a TaroKe MaKCHManbHyio h MHHHManbHyio hpkoctb 
CB eTa h ypoBeHb KanecTBa cjiHJibxpa nojiyTOHOB. Haiu,e Bcero .zpia 
ynpaBJieHHH scJxJieKTOM 06 'beMHoro ocBeipeHHH BaM npupeTCH HacxpaHBaTb 
napaMeTpbi Density (rijiOTHOCTb), Fog Color (UpeT TyMaHa), Max Light % 
(MaKCHMajibHaa HpKocxb) h Min Light % (MnHHMajibHaH HpKocxb). 
riapaMeTpbi rpynnbi Attenuation (3aTyxaHne) mojkho npHMeHHTb /pin 
ocjiafijieHHH 3(|)(|)eKTa 06 'beMHoro CBeTa no Mepe ypajieHHH ot ncxoHHHKa, 
ecjiu y caMoro ncTOHHHKa BKJnoneH peacnM 3aTyxaHHH. 

HaKOHen,, bh MoaceTe npHMeHHTb k nymcy 06 'beMHoro CBeTa pa3JiHHHbie 
THnbl B03MyiII,eHHH, HT 06 bI oh He BbirjiHyieji chhihkom opHopopHbiM. C 
noMOipbio napaMeTpoB paapena Noise (3axuyMJieHHe) mojkho 3acTaBHTb 
06 'beMHbiH CBeT BbiranpeTb KaK Jiyn, npoHH3biBaioin,HH KJiy 6 bi pbiMa hjih 
eflBa 3aMeTHbiii xyMaH. 

B cnepyiome.M ynpaacHeHHH BaM 6ypeT noKa3aHO, KaK cospaTb napy tohkhx 
3(Ji(J)eKTOB 06'beMHoro CBeTa pa Hcnojib30BaHHH b cocTaBe cpeHbi 
Kerejib6aHa. 

AOBABJIEHHE HCTOHHHKOB OEBEMHOrO CBETA K CUjEHE KETEJIbBAHA 

1 . Mo'/KeTe npopiojoKHTb pa 6 oTy Hap, cpeHOH H3 npepbipymero ynpaacHeHHH 
hjih 3arpy3HTb c conpoBoacpaiomero KHHry komi iaKT-pHCKa cjianji mf09- 

04.max. 



B 3tom c|)aHJie co^epjKHTCH MoaeJib KerejibSaHa b coctohhhh, 
cooTBeTCTByiomeM KOHuv upe/ibiAymero ynpaacHemiH. 

2. Bbifiepme KOMaHfly MeHioRendering > Environment (Bn3yajiH3an,HH >• BHeniHHH 

epe/ia)- 

3. LIJ,ejiKHHTe Ha khoi irce Add (flo6aBHTb), htoSbi npHCTynHTb k ^ofiaejieHHio 
acJicJieKTOB OKpyiKaiomeH cpe^M. BbiSepnxe 3c|x|ieKx xHiia Volume Light 
(Odbe.MHoe ocBeipeHHe) h mejiKHHxe Ha khoiikc OK. 

4. LLJ,ejiKHHTe Ha khoiikc Pick Light (YKa3axb hctohhhk) b noHBHBineMCH 
CBHTKe Volume Light Parameters (Ilapajviempbi, ofmejviHoao oceew/emisi). 
BbI/I,ejIHTe B OKHe IipOCKU,HH p,Ba HCTOHHHKa CBCTa Ha/l, CTOJiaMH pjm 
noflcueTa ohkob. 

5. YcTaHOBHTe napaMeTp Density (njiOTHOCTb) paBHbM 10,0. 

6. lUejiKHHTe Ha (JxnajKKe Noise On (Bamy.vuieHHe bkji.), hto6bi bkjhohhtb 
3({)c|)eKT 3amyMJieHHH nymta oO'be.MHoro CBeTa. 

7. YcTaHOBHTe b cnexHHKe Amount (CxeneHb) BejiHHHHy 0,75, a 

1 1 e p e kj i io h axeji b Type (Tun myMa) ycxaHOBHxe b nonoHceHne Fractal 
(OpaKxajibHbin) . 

8. YcxaHOBHxe b cnexunKe Size (Pa3Mep) bcjihhhhv 2, a b cnexnHKe Levels 
(YpoBHeii) — BejiHHHHy 6. 

9. BanpoMTe okho ^Manora Environment (Bi-iei ii huh epe^a). 

10. BbinojiHHxe BH3yajiH3an,Hio OKHa npoeKipm CameraO"! (KaMepaOl). B 
pe3yjibxaxe bbi ^ojbkhbi nojiynuxb H3o6paaceHHe, noKa3aHHoe Ha pnc. 
9.24. 

1 1 . CoxpaHHxe cjiahji noa mieHeM mf09-04a.max. 



Phc. 9.24. Cneira Kcrejii,6ana nocae aodaBJieiiHH napu acjxjjeKTOB o6'i,eMiioro ocisemeiiHH. 

OSpaTHTe BHHMaHne Ha nojiyHHBiiiyiocH /juMHyio aTMOc(J>epy Ha,n, CTOJiaMH /pia 
noflcaeTa ohkob 




Kate Bbi Moran bhactb, 3(|xj)eKXbi 06'beMHoro CBeTa ciiocoOhbi b 
SH aHHTejibHOH Mepe ycnjiMXb BnenaxjieHHe peaxbHoexH h .vi hxh py e m o h 
cueHbi. Oahhko njiaxon 3a hx Hcnojib30BaHHe hbjihcxch cymecxBeHHoe 
yBejiHHeHne BpeMeHH CHHxe3a H3o6 pa>KeH hh . Heivi Sojibine nyHKOB 
ofi'be.viHoro CBexa Hcnojib30BaHO b cocxaBe cpeHbi, xeM A OJItine OHa Syqex 
BH3yajIH3HpOBaXbCH. B CBH3H C 3XHM npHMCHHHXe AaHHblH 3(|)(j)eKX, XOJIbKO 

Koiy;a oh AeHCXBHxejtbHO hcoSxoahm. 

Co3#aHHe npoeKTOpOB Ha 6a3e hctohhhkob 
cseTa 

Hcxohhhkh CBexa b pojin npoeKxopoB npHMeHHioxcH A'm npoerpipoBaHHH 
pacxpoBbix H3o6pa>KeHHH Ha noBepxHoexH o6x>eKxoB, hoao6ho xoMy, KaK 
KHHOc|)HJibM hjih cjiaHA npoepHpyioxcH Ha 3KpaH. PeajiH30Baxb xanyio 
B03M05KH0CXB mo'/Kho 3a cnex npocxoii y cxaHOBKH cjuiajKKa Projector 
(ripoeKxop) b CBHXKe Spotlight Parameters (riapaMexpbi HanpaBJieHHoro 
CBexa) h Bbi6opa H3o6paHceHHH A/m npoeipipoBaHHH. PIpHMep HCxoHHHKa 
CBexa, nrpaiomero po/ib npoeKxopa, npHBeaeH Ha pnc. 9.25. 



Phc. 9.25. Hctohhhk CBeTa, Hcno/ii,3<)Baiini,iH b pojm npoeKTopa n3o6paaceHHH 

B cjieAyiOHi,eM ynpajKHeHHH Syayx co3,a,aHbi jxb & ncxoHHHKa CBexa, 
HMHXHpyiOHi,Hx HMeioiu,HecH bo MHorHx HacxoHnj,Hx Kerejib6aHax 
iipoeKxopbi-OBepxeAbi A j m npoepn poBaHHH xa6jmu, ohkob, HaSpaHHbix 
HrpoKaMH. 

C03flAHHE IIPOEKTOPOB-OBEPXEAOB AJI a KErEJIbBAHA 

1 . 3arpy.3MTe cfiaHJi mf09-04a.max c conpoBOJKAaiomero KHnry KOMnaKx-flHCKa hjih 
npoAOJDKHxe pa6oxy Haji one ho a H3 iipe/ibi/iymei o ynpasKHeHHH. 



2. AKTHBH 3 HpyHTe okho npoeKipiH Right (Bh^ cnpaBa) h yBejiMHbxe 
ynacTOK cpeHbi co ctojiom pjih nopcneTa ohkob h Mopejibio npoeKTopa- 
OBepxepa. 

3. Cospaffre hctohhhk CBeTa Tuna Target Spot (HapejieHHbiH nponceKTop) 
Henocpe^CTBeHHO Hap, Mopejibio npoeKTopa h HanpaBbTe ero Jiyn Ha 
OKpaH . Ha pnc. 9.26 noKa 3 aHO pa 3 Mein,eHHe TaKoro npojKeKTopa. 



Phc. 9.26. npaBHJibHoe pa3Men;eHHe HCTOHHHKa CBeTa b OKHe npoeKpraRlght cnpaBa) 

4. B OKHe npoeKpHH Top (Bnp CBepxy) pa3MecTHTe hctohhhk CBeTa h ero 
TOHKy HapejiHBaHHH TaK, htoSbi ohh pacnojiarajiHCb Hap Mopejibio 
npoeKTopa. Coapanxe TaKHce KJiOH-o6pa3ep HCTOHHHKa CBeTa pjia 
BToporo npoeKTopa cpeHbi. 

5. OTMeHHTe BbipejieHne tohkh h au,ej[ h boh m h h nepeiipHTe Ha KOMaHpHyio 
naHejib Modify (H3MeHHTb). 

6. B CBHTKe Spotlight Parameters (PlapaMeTpbi HanpaBJieHHoro CBeTa) ycTaHOBHTe 
cfwiasKOK Projector (IlpoeKTop). 

7. YcTaHOBHTe napaMeTp Hotspot (flpKoe hhtho) paBHbiM 25, a Falloff 
(Kpah naTHa) — paBHbiM 27. CMeHHTe (|)opMy naraa CBeTa c Circle (Kpyr) 
Ha Rectangle (npaMoyrojibHHK). 

8. OTKpoHTe okho Material Editor (PepaKTop MaTepnajiOB), mejiKHyB Ha 
KHonKe Material Editor (PepaKTop MaTepnajiOB) naHejm HHCTpyMeHTOB. 

9. BbipejiHB nepByro HHeiiKy o6pa3n,OB MaTepnajia, pa3BepHHTe cbhtok 
Maps (Kapmui meKcmyp). 

10. Ul,ejiKHHTe Ha KHonKe None (OTcyTCTByeT) cnpaBa ot napaMeTpa 
Diffuse (/fHcj)f[iy3Hoe OTpaaceHne). Bbi6epHTe b KanecTBe xuna KapTbi 
BapnaHT Bitmap (PacTpoBan KapTa) h ipejiKHHTe Ha KHonKe OK. 

1 1 . Tenepb ipejiKHHTe Ha KHonKe 6e3 Ha3BanHa cnpaBa ot HapnncH Bitmap 
(PacTpoBan KapTa) b noaBHBmeMca cbutkc Bitmap Parameters 
(Ilapajviempbi, pacmpoeaix meiccmyp). Bbidepme (jjaihi Bscore.tga, 
HMeiOmHHCH Ha COI ipOBO/KpaiOLU,eM KHHry KOMnaKT-pHCKe . 

12. CSpocbTe o6a cJuiancKa Tile (noBTop) b CBHTKe Coordinates 
(Koopdunambi ). 



13. IlJejiKHHTe Ha KHonKe Go to Parent (FlepeHXH k cocTaBHOMy MaTepnajiy). 
rtocjie sxoro mejiKHHxe Ha khoiikc c HaypiMCbio Map # 1 (PacxpoBan 
KapTa N° 1) b CBHTKe Maps (KaprniA meKcmyp) Pe^aKTopa MaTepHanoB, 
nepexam,Hxe Ha^nncb Ha otoh KHonKe Ha KOMaH^Hyio naHejib Modify 
(H3M6 hhtb) h nojiO/KMxe ee Ha KHonKy c Ha^nncbio None (OTcyTCTByeT) b 
none napaMeTpa Map (Kapma meiccmypbi) cbhtkb Spotlight Parameters 
(llapaMeTpBi HanpaBJieHHoro CBeTa). 

14. 3aKpoHTe okho Pe/taKxopa MaTepHanoB. 

15. Ul,ejiKHHTe Ha KHomce Bitmap Fit (nofloraaxb no Kapxe xeKcxypbi). 

CHOBa BbiSepnxe c^aibi Bscore.tga. 

16. BKJifOHHxe b hhcjio o6x>eKxoB, oceemaeMbix AaHHbiM hcxohhhkom CBexa, 
xojibko 3KpaH (oO bCKx Overhead Score Screen). 

17. BbinojiHHxe BH3yajiH3aii,HK) OKHa npoeKpHH Camera (KaMepa). 

Peay/ibxax noKa3aH Ha pnc. 9.27. 

18. CoxpaHHxe cfyiMJi no« HMeHeM mf09-04b.max. 



Phc. 9.27. Bha cu,eHbi c i ipoe Kxopa m h -OB cpxe^a m m , 1 1 p o e 14 h p y i o m h m m 
H 3 o 6 pasKeHHH nycxbix xaSjmu, /pra 3 aimcH pe 3 yjibTaxoB 


Hctohhhkh CBeTa h KaMepw BOopysKaiOT Bac 1 iep b h h h bi m h cpeflcxBaMH HaorpoMKM 
KOMno3HpHH cu,eHbi, odeci leHHBcUomHM h peajiH3M ee h 30 6 p a xte h m a . Tina'i ejibHO Ha- 
CTpaHBan yrjibi 0CBeiu,emiH h HaO.nio^eHHH cneHbi, bbi cyMeexe co3/j,axb (jjoxopeajinc- 
THBHbie BH3yajIH3HpOBaHHbie Ka/ipbi. 



3aKJiio*ieHHe 


B 3toh rjiaBe paccKa3biBajiocb o tom, KaK Ha npaKTHKe coaaaeaTb 
hctohhhkh CBeTa h KaMepbi iijih Hcnojib30BaHHH b m op,e j i h py e M bix cpeHax. 

B HaCTHOCTM, Bbl y3HajIH O TOM, KaK: 

si oo3p,aBaTb Mop,ejiH c'beMOHHbix KaMep; 

• HacTpaHBaTb napaMeTpbi KaMep; 

«« co3paeaTb MO^ejiH hctohhhkob CBeTa; 

* HacTpaHBaTb napaMeTpbi ocBeTHTejieii; 

» co3p,aBaTb HeKOTopbie TniiOBbie ciieu,3c|x|)eKTbi ocBeipeHHH. 

Moflera C'beMOHHbix KaMep HyHCHbi .zpra toto, htoSm oSecneHHTb 
Ha6jno^eHHe cpeHbi b HyjKHOM paKypce. KaMepbi MAX cooTBeTCTByiOT no 
napaMeTpaM peajibHbiM one m o h h bi m KaMepaM, TaK hto pe3yjibTaT xopomo 
KoppejinpoBan c peanbHOCTbio. HacTponB bh p, cpeHbi nepe3 o6T>eKTHB 
KaMepbi, Heo6xo/iHMO ocBeTHTb cu,eHy c noMOipbio hctohhhkob CBeTa 
pa3JIHHHBIX THnOB , HMeiOIII,HXCH B npOTpaMMe MAX, flJIH npHflaHHH 
m o/iejiH py e m o My cioaceTy omyipeHHH peajibHOCTH. 

3aKOHHHB paSoTy Hafl ocBeipeHHeM cpeHbi, bbi MOJKeTe npncTynaTb k 
npHMeHeHHio MaTepHanoB. B c/iepyiOLueii rjiaBe BHHMaHHe 6 yzi,eT 
cocpep,OTOHeHO Ha tom, KaK co3p,aaa'rb h npHMeHHTb k cocTaBJiaioiii,HM 
cu,eHy 06 'beKTaM 6a30Bbie MaTepnajibi. 



KoHijeirryajibHbie 

OCHOBbI aHHMai^HH 


K 3TOMy MOMemy bh y«e ycnejiH pae 
KpHTb flJIH ce6n MHOJKeCTBO ceKpeTOB 
KOMiuieicca MAX: ocoSchhocth nojiB30Ba 
TejiBCKoro HHTeprjieHca, nopa/joK co.a^aHHH 
h pe^aKTiipoBaHHH ['eo.vieTpH Mec:KHx MO/ie 
jieii, BBiCTpanBaHne komiiobmumm ouch, ne 
nojiB30BaHne m aT e p h aj i o b , BH3yajiH3aii,iiH 
h Mo^ejiHpoBaHHe aTMOc<j)epHbix 

3(J)cJ)eKT0B. Ho Bee ace sto — jimlub naeTb H3 
Toro, MTO rOTOB Iipe^JIO'/KHTb BaM MAX. 
0/(hoh H3 Hanfiojiee npHBjieKaTejibHbix 
ocoOeHHOC'reH KOMnneKca hbjihctch 
CnOCoSHOCTB BbinOJHHTb 3 H M M aiJHK) , 
«03KHBHTb» H 3aCTaBHTB ^BHiaTbCH 
npaKTHnecKH jno6bie r e o m e t p m e e k m e 

MOflejIH, HCTOHHHKM CBeTa, KaMepbl HjIH 
MOflH(J)HKaTOpbI. 



B 3toh rjiaBe odcyjKpaioxcH 6a30Btie iiohhthh komi ibioxepHon aHH.viauHH, 
peajiH30BaHH0H b KOMnjieKce MAX. Bbi paccMOxpnxe cjie,ayioiiiHe TeMBi, 
HMeiomHe OTHOineHne k araMaipni: 

• hto MOJKeT 6bixb i ipepMexoM aHH.\iau,HH b KOMiraeKce MAX: 

• OCHOBBI aHHMapHH; 

h ^onojiHHTejiBHBie CBefleHHH 06 amiMapHH. 

B ocTaBineHCH nacTH rjiaBBi odcyjKpaioxcH KOHii,emj,HH araMapra 
npHMeHHTejiBHO k, 3D Studio MAX. Bonpocbi npaKXHHecKoro 

HCn0JIB30BaHHH 3THX CBefleHHH SyZiyX paCCMOTpeHBI B HeCKOJIBKHX 
nocjiep,yK)Lu,Hx rjiaBax. 

Hto MOHceT 6 bitb npe^MeTOM 

b nporpaMMe MAX 

B MAX mojkho nopBepraxB aHHMaipH npeo6pa3oeaHusi Bcex ofxbeKxoB, 
nopod'beKToe h raSapnxHBix KOHxeHHepoB, a xaKJKe SojiBiiiyio naoxb 
napoMempoe o6x>eKxoB, MO,a,H-(|)HKaxopoB, MaxepuajiOB h axMOcejiepHBix 
3cj)())eKxoB. B Mopyjie Video Post ( B n pe o m o h xam) mojkho npHMeHHXB 
aHHMapHio k napaMexpy Blend (CMeniHBaHHe) cjiHJiBxpa Negative (HexaxHB), 
a xaKJKe k dojiBiiiHHCXBy napajvtexpoB cjiHJiBxpoB Lens Effects (JTnH30BBie 
3(Jxj)eKXbl). O0BIHHO HejIB3H npHMeHHXB HHHMapHIO K napaMexpaM, 33BH- 
CHipHM OX BpeMeHH, XaKHM KaK BpeMH peXOHaiJHH 06'beMHOH pe(|)OpMaLI,HH 
xnna Bomb (BoM6a) hjih BpeMH Hanaxa reHepapHH h npopo JDKHxejiBHO gxb 
JKH 3HH CHCXeM HaCXHlJ, a xaKJKe K pa3MepaM 3HaHKOB HGXOHHHKOB 
od'beMHbix pe(|)opMau,HH h cncxeM lacxMu,. OjiajKKH h MHorono3Hu,HOHHBie 
nepeKjnonaxejiH KOMaHpHBix naHejien HHorpa ponycKaiox aHHMapmo, a 
HHorpa — Hex. 

IlpocxeHmHH ciiocod bbihchhxb, KaKHe napaMexpBi p,onycKaiox aHHMapHio, 

3X0 C03^aXB 06'beKX, npHMeHHXB K HeMy M OJSJA ([) MKaXOp HJIH C03paxb 

Maxepnaji, a 3axeM oxo6pa3HXB Bee xpeKH anHMapHH o6x>eKxa, 
mo/jh (}) h Kaxopa hjih Maxepnajia b ome Track View (ITpocMOxp xpeKOB). B 
3xom OKHe pnajiora, Koxopoe 6ya,ex p ac c m axp m b axBC h b rjiaBe 14, «OcBoeHne 
6a30BBix mcxojiob aHHMau,HH», 6yayx nonMeHHO nepeuHCJieHBi Bee 
AoriycKaioiiine aHHMan,Hio napaMexpBi. 

/fpyroii cnocoS y3HaxB, mojkho jih npHMeHHXB aHHMapmo k napaMexpy, 
CHaSjKeHHOMy chcxhhkom, cocxohx b xom, hxoSbi nepenxn k HOBOMy Kappy, 
aKXHBH3npoBaxB pejKHM aHHMapHH m,ejiHKOM Ha KHomce Animate 
(AHHMapHH) H H3MeHHXB 3Ha L I6HHe B CieXHHKe. ECJIH npH 3XOM BOKpyr 
KHonoK cnexuHKa co cxpejiKaMH hohbhxch KpacHBie yrjiOBBie cko6kh, 
3HanHx, 3xox napaMexp HBjmexcH aH h ,vi h py e m bi m . 

OCHOBBI aHHMai^HH 

B 3xom paapejie BaM npe/yiaraexcH no3HaKOMHXBCH c 6a30BBiMH hohhxhhmh 
H3 odjiacxH aHHMapHH. no Mepe o 3 h aK o mji e hhh c o6iii,hmh KOHpenpHHMH h 

OCHOBHBIMH Me- 



TO/jaMH aHHiiauHH Bbi CMO/Ke'ie 6ojiee 0C03HaHH0 pcinarb Te aajjaiH, KOToptie 
SyzjeTe cTaBHTb ncpejj co6oh KaK aHHMaTop . Pace m a xp h b a e m bi e 3;jecb KomjemjHH 
BKjnoMaior noHHTHe o KOHTpojiJiepax aHmapra h ynex cJiaKTopa BpeMeHH b 
KOMnbiOTepHOH aHHMaijHH. 

06mee noHHTHe o KOHTpojiJiepax 

B npoijecce BbinojiHemra a h h m a hh h KaHCjjOMy H3MeHHeMOMy napaMeTpy ofi beKxoB 
MAX Ha3HanaeTCH KOHTpojuiep aHHMaijHH. 9 th Kompojuiepbi xparoiT jjaHHbie o xa- 
paKTepHCTHKax H3MeHeHHH napaMeTpoB, CBH3aHHBix c aHn.viaijnen. CyLpecxayiox mc- 
TBipe 6a30Bbix rnna KOHTpojuiepoB: 

i KOHTpOJIJiepbl, OCHOBaHHBie Ha KJIIOMaX aHHMapHH ; 
h npope/jypHBie KOHxpojuiepbi; 

« KOM6HHMpOB3HHbie KOHTpOJIJiepbl; 

• CHCTeMHbie KOHTpOJIJiepbl. 

B ojiejjyiOLLjnx no/jpaajjejiax onncbiBaiOTCH ocHOBHbie pasjiHHHH Meae/iy sxhmh 
H eTbipbMH THnaMH KOHTpOJIJiepOB . CaMH SKe KOHTpOJIJiepbl 6y,ZjyT paCCMOTpeHbl B 
rjiaBe 15, «OcboeHMe jjonoJiHHTejibHbix .viexo/poB aHHMaijHH». 


KOHTpOJIJiepbl, OCHOBaHHBie Ha KJIIOHaX aHHM ai^HH 

HanSojiee pacnpocTpaHeHHbiM cnocoSoM cosjjaHHH aHMuapnij hbjihctch mcto/j kjuo- 
HeBbi x hjih onopHbix Kadpoe (keyfr aming). Mexoji KJiiOMCBbix KajjpoB — sto npoijecc, 
npn kotopom ofj beKXbi BpyHHyio ycTaHaBJiHBaiOTCH b xpe6ye.\ibie nojioHceHHH, coot- 
BeTCTByiOLpHe MOMemaM BpeMeHH onopHbix KajjpoB, a MAX aBTOMaixiaecKH ctpoht 
Bee HejjocTaioiijHe Kajjpbi MejKjjy onopHbiMH, H3o6pa5Kan oObCKXbi Ha npoMeacy- 
aoHHbix eiajiMHx hx jjbhjkchhh. KjifoueBou rcadp (Jkeyframe) — sto jik>6oh Kajjp 
aHHMaijHH, b kotopom ojKHjjaeTCH npoHBJieHHe HeKOToporo coSbiTHH. Kajjpbi, pacno- 
jioHteHHbie Me5Kfly KJiiOHeBbiMH, Ha3biBaiOTCH npoMeMcymoHHbiMu { in-betweens ). 

Pafioxa c KJnoneBbiMH KappaMH b MAX HanmiaeTCH c Toro, mto b KanecTBe xeKymero 
ycTaHaBJiHBaeTCH Kajjp, b kotopom jjojiskho coBepniHTbCH KaKoe-TO jjencxBHe. 3aTeM 
m,ejiHKOM Ha KHonKe Animate (AHmauna) BKJiiOMaexcH pejKHM aHHMaijHH (sxo 
yKa3biBaeT nporpaMMe MAX, mto Bee nocjie,zjyioHjHe H3MeHeHHH b cijeHe /jojukhm 
nojiBcpraxbCH aHmapra), h b cue He iiponaBOjjHxoH H3MeHeHHa , eooTBeTCTByiOHjHe 
coBepmHBmeMycH jjeHCTBHio, to ecTb (jjopMHpyeTCH KJnoneBoe co6brme aHHMaijHH . 
B nporpaMMe MAX KjnoneBbiM coSbiTHeM mojkct HBJiHTbCH He tojibko H3MeHeHne 
napaMeTpoB ojjhoio H3 B03M05KHbix npeoSpasoBaHuu ofibema (nojioHceHHH, 
noBopoTa hjih MaciHTa6a), ho TaioKe H3MeHeHHe juoGoeo H3 jjoiiycKaioujHX 
aHHManHio napaMeTpoB. HoBbie 3 h a m e h h h napaMeTpoB 3anoMHHaiOTCH 
KOHTpojuiepoM aHHMaijHH, h 33 h a e h h bi m H3MeHHeMOMy npeo6pa30BaHHio HJIH 
napaMeTpy, h Ha3biBaiOTCH kjuohomu (keys) aHHMaijHH. 

FIpejjnojiosKHM, HanpHMep, mto bbi xothtc ooajiarb hhhm aijHio ijHJiHHjjpa, 
crH6aioiijerocH iiojj yrjiOM b 90° 3a 30 KajjpoB. B nepByio onepejjb HeoSxojjHMO 
C03JjaTb LJH- 



jiHH/ip h npuMeHHTb k HeMy m o/iH(J) n KaTop Bend (H3rn6). 3aTeM cjiepyeT 
i lepenTH k Ka/ipy 30, in,ejiKHyTb Ha KHonne Animate (AHraaipH) h H3MeHHTb 
BejiHHHHy napajvieTpa Angle (Yroji) mo ah cji h K aTO p a Bend (Harnfi) Ha 90. B 
3tot MOMeHT MAX Ha3HaHHT napaMexpy Angle (Yroji) KOHTpojmep, co3^,acT 
kjiioh aHHMapHH b nappe 0 pun 3ano MHHaHHH HanajibHoro 3HaneHHH 
napaMeTpa Angle (Yroji), a 3aTeM co3pacT ppyroii kjiioh b nappe 30 pjih 
xpaHeHHH HOBoro 3HaneHHH yrjia. Ecjih nocjie 3Toro BOcnpoH3 bccth 
aHHMapHio, to hhjihhap dypeT iuiaBHO H3ra6aTBCH Ha 90° Ha npoTHJKeHHH 
30 KappoB. 

Bbi MO'/Kexe cypHTb o tom, hto ofrbeKT b flaraoM nappe HMeeT kjiioh 
nojiojKeHHH, noBopoTa hjih MacmTa6a, no noHBJiemno BOKpyx od'benxa 
radapHTHOxo KonreiiHepa dejioro ueeTa. Ha aHHMapmo ppyrnx napaMeTpoB 
yieasbiBaex noHBJieHHe b momcht KJnoneBoro Kappa KpacHBix yrjioebix cko6ok 
BOKpyx KHonoK co CTpejiKaMH CHeTHMKOB 3thx napaMexpoB. 

MAX nOCTaBJIHeTCH C SOJIBIHHM Ha6opOM KOHTpOJIJiepOB, OCHOBaHHBIX Ha 
Kjnonax aHHMapHH . npHMepaMH MOxyT cjijokhtb KOHTpojuiepbi ynpaBJieHHH 
no Be3be (Bezier), jikhchhoto ynpaBJieHHH (Linear) h crjiaHcemioro 
ynpaBJieHHH (Smooth). Bee ohh xpaHHT paHHbie o 3HaneHHHX anHMHpyeMbix 
napaMeTpoB Ha Monembi KJnoneBBix KappoB. Pa3HHii,a MejKpy 
KOHTpojuiepaMH paHHoro THna coctoht b tom, kbkhm o6pa30M 
paccHHTbiBaiOTCH 3HaneHHH anHMHpy eMBix napaMeTpoB b HHTepBajie Meacpy 
KJnonaMH aHHMan,HH, to ecTB b 1 1 p o m e >Ky i o n h b i x Kappax. 

npoijepypHbie KOHTpojuiepbi 

npopepypHbie, hjih napaMexpHnecKne, KOHTpojuiepBi He 3anoMHHaiOT 
KJHoneBBix 3HaneHHH napaMeTpoB. Bmccto stoto p ac e h h t bi b ae m b i e hmh 
TeKymne bcjihhhhbi napaMeTpoB oenoBbiBaiOTCH Ha HanajibHbix 3HaneHHHX, 
3a/i,aHHbix nojiB30BaTejieM, h Ha m aie m ax h n e e k n x b bip ame h n hx , 
onHCbiBaioiij,Hx H3MeHeHne napaMeTpoB bo BpeMeHH. npopepypHbie 
KOHTpojuiepbi npHMCHHIOTCH pjIH MOpejIHpOBaHHH ^BH/KCHKH HJIH 3(|)(|)eKTOB, 
KOTOpbie Tpy^HO BOCnpOH3BeCTH C IIOMOmblO KOHTpOJIJiepOB , peajIH3yiOIIIHX 
MeTop KJHoneBbix KappoB, tbkhx Kan npHeoepHHeHHe opHoro oObeKia k 
aHHMHpo-BaHHoii noBepxHOCTH ppyroro, nepeMememie o6T>eKTa bpojib 
TpaeKTopHH, 3apaHHOH ciuiaiiHOM, hjih cjiojkhoh nepnopHnecKOH 

nocjiep,OBaTejibHOCTH bkjhohchhh h BbiKJnoneHHH JiaMnbi. npHMepaMH 
npopepypHbix KOHTpojuiepoB hbjihiotch KOHTpojuiepbi ynpaBJieHHH no 
noBepxHOCTH (Surface), ynpaBJieHHH no jihhhh i lyxn (Path) h hhkjih nee koto 
ynpaBJieHHH (Waveform). 

KoMdHHHpOBaHHbie KOHTpojuiepbi 

KoMdHHHpoBaHHbie KOHTpojuiepbi Bcero Jinmb odbepHHHiOT pe3yjibTaTbi 
peHCTBHH pn^a KOHTpOJIJiepOB H BbipaiOT HX B BH^e, HeoSxOpHMOM 
nporpaMMe MAX. npHMepoM KOMdHHHpoBaHHoro KOHTpojuiepa mojkct 
cjiyjKHTB KOHTpojuiep ynpaBJieHHH no nojiojKeHHio , noBopoiy h Macmxady 
(Position/Rotation/Scale, PRS-KOHTpojuiep). Ha Bxop stoto KOHTpojuiepa 
nocTynaiOT no otpcjibhocth pe3yjibTaTbi HSMeHeHHH napaMeTpoB 
nojioaceHHH, noBopoTa h Maemiada, a Ha Bbixope (jiopiviHpyeTCH Maipniia 
KOMdHHHpoBanHoro npeo6pa30BaHHH odbeKxa. /JpyraMH npHMepaMH 
KOMdHHHpOBaHHbIX KOHTpOJIJiepOB hbjihiotch KOHTpojuiepbi ynpaBJieHHH no 
jihhhh Bsrjmpa (Look at), ynpaBJieHHH no cuncKy (List) h noBopoTa no 
Snjiepy (Euler XYZ Rotation). 



CHCTeMHbie KOHTpOJIJiepbl 

B to BpeMH KaK Bee paccMOTpeHHBie BBime KOHTpojuiepBi ynpaBJimoT 
H3MeHeHHflMH napaMCTpOB epHHCTBeHHOI'O 06 'beKTa, CHCTeMHbie 
KOHTpojuiepbi ynpaBJiHiOT mhojkcctbom cbohctb MHoacecTBa 06'beKTOB. I I pa 
ofi'bejjHHeHHH 06 'beKTOB b CHCTeMy, nopo6HO TOMy, KaK OTpejibHbie kocth 
o 6 'beji,HHeHbi b CKejieT, thhhhhoh hbjihctch cmyapna, Korpa napaMeTpbi, 
CBH3aHHbie co Been chctcmoh, ponycKaiOT ohm Maun 10 , a napaMeTpbi hjih 
npeo6pa30BaHHH OTpejibHbix 06 'beKTOB — hot. B Tex cjiynanx, Korpa 
npeo6pa30BaHHH OTpejibHbix 06 'beKTOB chctcmbi Bee ace MoryT 6bitb bhhmh- 
poBaHbi, CHCTeMHBiH KOHTpojuiep nopzi,ep5KHBaeT ynpaBJieHne t3khmh 
npeo6pa30BaHHHMH, cjiepn 3a TeM, hto6bi ohh He bbixophjih 3a npepejibi 
orpaHHneHHH, HaimapbiBaeMbix co CTopoHbi chctcmbi b pejiOM. IlpHMepaMH 
CHCTeMHBix KOHTpojuiepoB MoryT hbjihtbch HOBbie KOHTpojuiepbi rana Bone 
IK (06paTHaa KHHeMaTHKa CKejieTa), Sunlight (Cojihchheih cect) h 
KOHTpojuiep Biped (flByHorae) H 3 naneTa Character Studio. 

KaK y>Ke yKa3biBajiocb Bbirne, kjikimh aHHMaunii — sto paHHbie o 3HaneHHHX 
H3MeHaeMbix napaMeTpoB Ha KOHKpeTHbie momchtbi BpeMeHH aHHMapHH. B 
MAX, KaK h b 6ojibmeii hocth ppyrax aH u m apnoH h bix naKeTOB, BpeMH He 
HBJineTCH HenpepbiBHbiM, a pa 3 pejieHO Ha Hedojibixiue pncKpeTHbie 
HHTepBajibi. 


YneT (|>aKTOpa BpeMeHH b KOMnbioTepHOH 

ripn usyneHUH KOMnbiOTepHOH aHHMapHH Handojiee BaacHbiM pin ee 
nOHHMaHHH 3JieMeHTOM HBJIHeTCH BpeMH. «OjKHBJieHHe» H3o6pa3KeHHH 
pocTHraeTCH 3a chct nocjiepoBaTejibHoro noKa3a Ha anpaHe cepnn 
O'lpeJIbHblX KajipOB CO CKOpOCTBIO, pOCTaTOHHOH pIH C03paHHH HJIJII03HH 
njiaBHoro pbhjkchhh. 3tot npHHii,Hn nojiHOCTbio aHa/ioruHeH TOMy, 
KOTOpblH HCIIOJIb3yeTCH pjIH BOCnpOH3BepeHHH pBHJKeHHH B pHCOBaHHOH 
MyjibTHnjiHKan,HH , b khho h Ha TejieBHpeHHH. 

KaK npaBHJio, pin njiaBHoro BocnpoH3BepeHHH aHHMapHH Heo6xopHMa 
CKopocTB, hjih nacTOTa KappoB, He MeHee 20 KappoB b ceicyHpy (Frames Per 
Second — FPS), ho HCTHHHan CKopocTB, Ha KOTopyio bbi pojdkhbi 
paCCHHTbIBaTb CBOK) aHHMai(HK) , 3aBHCHT OT TOrO, Ha KaKOH HOCHTejIb H B 
KaKOM CTaHpip're bbi co6npaeTecb ee 3anHCbiBaTb. FlanpHMep, b 
KHHOnpOH3BOpCTBe yCTaHOBJieH C'raHJJ,apT CKOpOCTH BOCIipOH3Be/J,eHHH, 
paBHbiii 24 KappaM b ceKyHpy, a b aMepnKaHCKOM TejieBH3HOHHOM 
c'raHjjap're HCiiojib3yeTCH CKopocTB BocnpoH3BepeHHH, pas Han 30 KappaM b 
ceKyHpy. 

MAX 1 iopu,ep'/Ku Bae'i Tpn CTaHpapTHbix SHaneHUH nacTOTbi KappoB: pa pin 
3anncH Ha BHpeoMarHHTO(j)OH h opho pin perncTpapHH Ha KHHonjieHKy, a 
TaKJKe no3BOJiHeT sapiTb iipousBOJibHoe 3HaneHHe nacTOTbi no acejiaHHio 
nojiB30BaTejiH. B hhcjio CTaHpapTHbix 3HaneHHH bxopht: 

«• NTSC. OraHpapT 're ji e bh3hohh o r o CHraajia, y cthho bji e h h bi h 

H auHO h ajibHbi m KOMHTeTOM TejieBH3HOHHbix CTaHpapTOB CTTTA. 3tot 
CTaHpapT npnHHT b CTTTA h flnoHHH. HacTOTa KappoB eraHpapTa NTSC 
paBHa 29,97 Kappa b ceKyHpy. 



©H nPHMEHAHHE 


Xoth HCTHHH 3 H aacTOxa Ka/ipoa exaH^apraNTSC paBHa 29,97 Ka/ipa b 
ceKyH/jy, MAX npn BbiOope peiKHMa NTSC HCiiojib 3 yer aacTOTy, paBHyio 30 Ka/ipaivi 
B CeKyH/iy. Pa 3 HHU,a MKK'iy 3 THMH flByMH CKOpOCTHMH BOnpOH 3 Be^eHHH 

cocTaBJiHeT ofXMH Ka/ip Ha 33,33 ceKyHflbi, a paajiMane bo BpeMera 
BOcnpoH 3 Be^eHHH — okojio 1 ceKyH^bi Ha 1000 ceKyHji. Haipe Bcero Ha sto moskho 
H e oOpamaib BHHMaHHH, ho cjie/jyeT yaMTbiBaxb jjaHoe p acxosKAe Hue npn 
CHHxpoHH 3 au,HH 3 ByKOBOH /jopoacKH c flBHJKeHHMH ry 6 nepcoHaaceH hjih Kor,a,a 
TpeOyexea eoajiarb aHHManmo to a ho 3 a^,aHH 0 M npo,a,ojDKHTejibHOCTH. 


«« PAL. TejieBH3HOHHBiH CTaH/i,apTPhase Alternate Line,npHHHTbiH b SojibiiiHHCTBe 
CTpaH EBponti. HacTOTa Ka/ipoB CTaH^apTaPAL paBHa 25 ica/ipa.vi b ceKyHjiy. 

• Film (Khho). 9to CTaH^apT jum mpoaoro khho. Hacxoxa ica/ipoa paBHa 24 Kaypa.vi 

b ceKyHay. 

MAX no3BOJiHeT y CTaHaB jihb aTB oSinyio cKopocTB b ocnp OH3B e^emra aHMiviauMM b 

COOTBeTCTBHH C JHoSblM H3 Ha3B3HHbIX C i aH^ap i OB HJIH npHflaBaTb 3TOH BejIHHHHe 

npoH3BOJibHoe 3HaaeHHe. Bbihojihhb HacTpoiiKy aaexoxbi KaypoB b MAX, bbi CMOHce- 
Te H3MepHTB BpeMH b Ka/ipax, MHHyTax, eeKyHjiax hjih jiojihx ceKyHfl. 

^onojiHHTejibHbie cse^eHUH 06 

aHHMaiJHH 

B 3tom pa3flejie BameMy BHHMaHHio SynyT npeflCTaBjieHbi npHHpHnbi, MMeiomne ot- 
HomeHHe k Sojiee ycoBepmeHCTBOBaHHbiM Mexojiaivi h npneMaM aHHMaiiHH. 
L[03HaK0MHBmHCb C HHMH, Bbi CTaHeTe SaMCMaib CHTyapHH, B KOTOpbIX JiaHHbie 
MeTO^bi h npneMbi CMoryT cymecTBeHHO ynpocTHTb pemerae aajyia, B03HHKaK>iu,Hx 
nepeji, bhmh KaK nepe/j, cnerpiajiHCTOM-aHHMaTopoM . B aacxHOCTH, HaM npeflCTOHT 
pa3o6paTbCH b cjiejiyiomHx npHHpHnHajibHbix noHHTHax: 

« TpaeKTopHH; 

• flBOHHHKH; 

« onopHbie tohkh; 

« CBH3H H penOHKH; 

• /lecJiopMaiiMH cKejieTa; 

« MoprJiHHr; 

k oOxje.MHbie flefJiopMaiiHH; 
b aHHMau,HH iiepcoHayKeti; 

3K pa3MbiBaHHe h 3 o 6 p a ace h h it flBHSKymHXCH o6tx;ktob; 

• HMHTailHH AHHaMHMeCKMX 3(J)(J)eKTOB. 




TpaeKTOpHH 

npH C03flaHHH aHHMaipa, B KOTOpbIX H3MeHeHHK) nO^BepraeTCH IIOJIO/KeHHe 
o(5x>eKxoB, mo >k ho CHHxaxb, hto nepeMememie sthx o6x>eKxoB nponcxo^HT 
b ao Jib 3aAaHHbix mpaeKmopuu (trajectories), hah jihhhm nyxH. TpaeKTOpHH 
o6bihho iipeAO'raBJiHiOT co6oh jihhhh, HanoAofine cnnaHHOB Be3be, KOTopbie 
npoxoAHx xepea Bee KJHoneBbie xohkh aHHMaipn. KaK yKa3biBajiocb Bbime, 
(J)OpMa xpaeKXOpHH MOKAV KJHOHCBblMM XOMKaMH 3aBHCHX OX HCnOJIb3yeMOrO 
KOHxpojuiepa aHHMapHH. Bbi6op KOHxpojmepa OKa3biBaex bjihhhhc Ha 
KpHBH3Hy xpaeKxopHH h Ha xo, c KaKOH cKopocxbio o6 beKx n e p e m e inaexo h 
M eacAy KJHoneBbiMH xoHKaMH. I Ia6jiK)Aaa jihhhio xpaeKxopHH, bh MOJKexe 
cjieA,HXb 3a nepeMemeHHHMH o6x>eKxa h oxMenaxb jno6bie HeoiKHAamibie 
OXKJIOHeHHH B erO /IBH/KeHHH, BbI3BaHHbie XeM, KaK HMeHHO AaHHblH 
KOHxpojuiep aHHMauHH ynpaBJinex n e p e m e m e h h e m 06'beKxa Meac^y 
KJiiOHeBbiMH xoHKaMH. MAX no3BOJiHex ynpaBJiHXb o to 6 p ante h h e m jihhhh 
xpaeKxopHH c KOMaH^Hbix naHejieH Motion (flBHHceHHe) h Display (^Hcruieii), 
o neM noApoSHee mojkho iipoHHxaxb b pasuejie «TpaeKxopHH» xjiaBbi 14. Ha 
pnc. 13.1 noKa3aHa xpaeKxopHH nepeMemeHHH ccjiepbi, npocxpaHCXBeHHoe 
nojioHceHHe KOTopoil MeHHexcH bo BpeMeHH. 



Phc. 13.1. TpaeKTOpHH — oto nyTb nepeMemeHHH o6T>eKTa, H3o6paHcaeMbiH b BH^e jihhhh b 
OKHax npoeKii^HH 


^BOHHHKH 

TIoKa3 deoLLHiiicoe (ghosting) — axo Me to a OToSpaHcemiH b okhax npoeKpHH KapKac- 
HblX HJIH TOHHpOBaHHbIX KOnHH oSbeKTa, IIOABepiaCMOIO aHHMauHH, COOTBeTCTByiO- 
ih,hx coctohhheo STOi o ofibeirra b Tenemie HecKOJiBKHX KajipoB h nocjie Teicymero 
na/ipa aHHMauHH. Xoth ao m o h CTpauM a TpaeKTOpHH nepeMerueHHH oSbeKTa 
no3BOJiHeT cocTaBHTB Biie'-iaTJieHMe o xapaKTepe ero oac h Aae m o ro abhjkchhh, noKa3 

ABOHHH- 



kob ofiecneMMBaeT Sojiee bbicokhh ypoBeHB KOHTpojis 3a nponeccoM aHHMapra, npe- 
flOCTaBJIHH Ha6op MFHOBeHHBIX CHHMKOB 06 'h 6 KTa B nOCJieflOBaTejIBHbie MOMeHTBI 
BpeMeHH. 9th chhmkh m o h crp h py iot pa3BHTHe bo BpeMeHH npeo6pa30BamiH 

nepeMem,eHHH, noBopoTa h MacniTaSa, a TaK>Ke pe3yjibTaTbi bo3achctbhh Ha 06'beKT 
JIK)6bIX MO^HCj)HKaTOpOB H o6'be.MHbIX ^e(J)Op\iaHHH. Il0Ka3 /JBOHHHKOB OCoSeHHO no- 
jie3eH npn aHHMapHH nepcoHasKeil, TaK KaK no3BOJiHeT cocTaBHTB BnenaTJieHHe o 
TeMne BbinojmeHHH nepcoHasKeM Toro hjih HHoro /;BH3KeHHH. MAX no3BOJineT bkjiio- 
naTB pesKHM noKa3a abomhmkob c iio.\ioinbio KOMaHflbi Memo Views >• Show Ghosting 
(npoeKpHH >• FIoKa3 /ibomhmkob), a napaMeTpbi stoto peacHMa HacTp aHB aiOTCH Ha 
BKJia^Ke Viewports (OKHa upoeKijHM) oKHa ^Hajiora, Bbi 3 biBaeMoro no KOMaH^e Memo 
File >• Preferences (Oanji >• napaMeTpbi). Ha pnc. 13.2 noKa3aHbi H3o6pasKeHHH 
/;bohhhkob nepcoHasKa b ,a,Byx i;a;ipax h nocne TeKymero Ka;ipa aHHMapHH. 



PhC. 13 . 2 . flBOHHHKH npeflCTaBJIHIOT C060H H3o6pajKeHHH oGbeKTa aHHMaHHH B MOMeHTBI 
BpeMeHH, npeflmecTByiomHe TeKymeMy Ka/ipy h cjie/iyiomHe 3a hum 


OnOpHbie TOHKH 

KasK^biH 06 'beKT, co3/i,aBaeMbiH b MAX, HMeeT co 6 cTBeHHyio onopuyio moHKy (pivot 
point). Mo/Kho paccMaTpnBaTb onopHyio tomkv 06'beKTa KaK TOHKy ero npHBH3KH k 
onpeflejieHHOMy np octp aHCTB eHHOMy nojiosKemiio. Taraie npeo6pa30BaHHH, KaK ne- 
peMeipeHHe, noBopoT hjih MacmTa 6 HpoBaHHe, npHMeHHioTCH b nepByio onepeflb k 
onopHoii tomkc 06'beKTa, a yiK 3aTeM pacnpocTpaHHiOTCH Ha re o m erp m m e o kv i o mo- 
flejib 06'beKTa b pejioM . n p a kt h h e c k h m cneflCTBHeM aroro hbjihctch to, mto npn 
noBopoTe huh MacmTa 6 HpoBaHHH 06'beKTa ero reoMeTpmrecKaH MOflejib noBopanH- 
BaeTCH huh m ae Lurah npy erea OTHOCHTejibHO CBoeii onopHoii 10 a km. Ha pnc. 13.3 
noKa3aHbi jib a npHMoyrojibHbix 6 jioKa h hx /(bomhhkm. Bjiokh mmciot ojiMHaKOBBie 
pa3Mepbi h opneHTaiiMio, ho pa3Hbie iiojiojkchmh onopHbix ToaeK. y BepxHero 6 ji 0 Ka 




onopHaa TOHKa pa3MeipaeTCH b pempe 06'beKTa, Ha hto yKa3biBaeT 
H3o6pajKeHHe xpoiiKH KoopAHHaTHbix BeKTopoB; y HH/KHero SjioKa onopHaa 
TOHKa HaxoAHTca Ha jicbom KOHpe 06'beKTa. 

KaK mo 5 kho BH,a,eTb, cjicah 3a ABOHHHKaMH 6 jiokob, BpaipeHHe H 
MaCHITa6HpOBaHHe 06'beKTOB npOHCXOAHT OTHOCHTejIbHO HX onopHbix 
TOH6 K. 3to OCoSeHHO B3/KHO yHHTbIBaTb npH 3HHMapHH MOACJieH 
MexaHHHecKHx ycTpoiiCTB h nepcoHaaceH. B o 6 ohx cjiynanx cjiepyeT 
pa3Mem,aTb onopHbie tohkh b MecTax conjieHeHHH OTAejibHbix 06'beKTOB. 
Mohcho A a5Ke BbiHecTH onopHyio TOHKy 3a npepejibi 06'beKTa, cosAaeaa 
BiieHaTJieHHe, hto oahh o6x>eKT BpaipaeTCH BOKpyr APyroro. YnpaBJiHTb 
nojiojKeHHeM h opneHTapHeH onopHbix ToneK mojkho c riOMOipbio 
HHCTpyMeHTOB KOMaHAHOH naHejiH Hierarchy (HepapxHH), o nexi noApo6HO 
paccKa3biBaeTCH b pa3Aejie «I IacxpoHKa nojioHceHHH onopHbix ToneK 
o6'beKTOB» rjiaebi 15. 



Phc. 13 . 3 . IIojiojKeHHe onopHofi tohkh 06 'beKTa bjihhct Ha to, KaKHM o6pa30M B03^eHCTByioT Ha 
3 tot o 6 beKT npeo6pa30BaHHH noBopoTa h MacuiTa 6 HpoBaHHH 


Cbh3h h i^enoHKH 

OneBHAHO, HTO B03M03KH0CTb H3MeHHTb nOJIOHCeHHe OnOpHOH TOHKH 
HBJIHeTCH 6ojIbHIHM AOC'I’OHHCTBOM npH aHHMBpHH OTAeJIbHOrO 06'beKTa. 
OAHaKO 6biBaiOT CHxyau,HH, oco6eHHO npn MOAejiHpoBaHHH MexaHHHecKHx 
y ctpohctb h nepcoHaHceir, KorAa Heo6xoAHMO npoH3BOAHTb aHiiMapnio 
npeo6pa30BaHHH 06'beKTa h CAerraTb TaK, hto6m Apyrrie 06'beKTbi noBTopHJiH 
3to npeo6pa30BaHHe. Ecjih, k npHMepy, bki noBopaHHBaeTe nneHeByio nacTb 
pyKH nepcoHaaca, to HyiKHO, hto6bi npeAiuienbe, khctb h najibupi 
nepeMem,ajiHCb bcjica 3a njieHOM, KaK sto h 6biBaeT b peajibHoii jkh3hh. Xoth 
MOJKHO ynpaBJIHTb CMCHOM KJIIOHeBbIX nOJIOJKeHHH AOH'/KeHHH KaJKAOrO 
sjieMeHxa BpyHHyio, stot npopecc 6biCTpo npHo6peTaeT cjihhikom cjiojkhbih 
h yTOMHTejibHbiH xapaKTep. 




PemeHne npofijieivibi coctoht b tom, mtoObi CBH3aTb OTp,ejibHbie o 6 x>eKTbi 
Meac^y coSoh, c(|)opMHpoBaB HepapxHHecKne penonKH. 06x>eKT, 
CBH3bIBaeMbIH C APVI’HM, CTaHOBHTCH pOHepHHM, HHH 06 'beKTOM-nOTOMKOM, 
a ofxbeKx, c KOTopbiM Bepexcn oensbieaHHe, npeBpaipaeTCH b popHxenbCKHH 
06 'beKT-Iipep, 0 K. fleHCTByH TaKHM IiyTeM, MOHCHO CTpOHTb /yiMHHbie penOHKH 
c,BH3eH npn op,hom orpaHHneHHH : y Kaacporo ponepHero ofxbeKxa ponaceH 
6 bITb TOJIbKO OflHH p O /J, H X e j I b C K H H oS'beKT. CBH3bIBaHHe oS'beKTOB 
BbinojiHHeTCH npn noMoipn HHCTpyMeHTa Select and Link (BbipeaHTb n cbh- 
3aTb), paccMaTpnBaeMoro b paapeae «Coap,aHHe nepapxnnecKHx CTpyKTyp 
o 6 'beKToa» rjiaBbi 15. 

Llpn npeo6pa30BaHHH Hacxn nepapxnnecKon peiionKn sto npeo6pa30BaHne 
mojkho pacnpocTpaHHTb b Aeyx HanpaBJieHHHx: BBepx no penoHKe, k ee 
Hanajiy, hjih bhh3, k KOHuy peiiOHKH. Llpn pacnpocTpaHeHnn 
npeo6pa30BaHHH bhh3 no penoHKe, ot oSneKTOB-npepKOB k noTOMKaM, 
pencxByex mctoa npsuviou KunejviamuKu (forward kinematics). Ecjih 
npeo6pa30Banne pacnpocTpanHeTCH BBepx no penoHKe, ot o6x.eKTOB- 
noTOMKOB k npe^KaM, roBopaT o npnMeHeHnn MeTopa odpamnou 
KuneMamuKu {inverse kinematics). Ha pnc. 13.4 noKa3aHbi p,Be Mopean pyK 
KOMnbiOTepHoro nepcoHaaca n abohhhkh sthx Mopeaeii. AHH.viauHfi BepxHeil 
MOflean pyKM 6biaa BbinoaHeHa 3a cnex noBopoTa naeneBon nacTH n 
ncnoab30BaHHH Mexopa npaMoil KHHeMaTHKH. K hhjkhch MO^eaH pyKn 
aHHMapHH npnMeHHaacb nyTeM nepeMeipeHHH khcth c ncnoab30BaHneM 
Me'roaa o6paTHOH KHHeMaTHKH. 



Phc. 13.4. MeTOfl npHMOH KHHeMaTHKH peajiH3yeT pacnpocTpaHeHHe flBHJKeHHH bhh 3 no 

HepapxHHecKOH n;enoHKecBH3aHHbix oSbeKTOB, a MeTOfl oSpaTHoii KHHeMaTHKH no3BOjraeT pac 
npocTpaHHTB aBHHceHHe BBepx no penoHKe 


rtpuMau KHHeMaTHKa 

npn Hcnojit30BaHHH MeTopa npaMoil KHHeMaTHKH npeo6pa30BaHHe aio6oro 
oSbeKTa-npeflKa Biiener 3 a co6oh npeo6pa30BaHHe Bcex o6x>e kto b - i i oto mko b . 
BbiraHflHT 3TO 



TaK, 6 ynro onopHtie tohkh aonepHHx 06'beKTOB CBH3aHbi c onopHOH tohkoh 
poAMTejibCKoro 06'beKTa ace ctkhmh pbinaraMH. Ecjih n epe m e maeTCH 
po^HTeabCKHH 06'beKT, floaepHHH 06'beKT TaKace 6yaeT 1 iepeMemaTbCH , He 
H3MeHHH CBoero noaoaceHHH ot h oc me ji b h o 06'beKTa-npeaKa. Ecjih 
p oyi,HTe j ibCKHH 06'beKT noBopaHHBaeTCH, to aonepHHH nepeMeni,aeTCH h 
noBopaaHBaeTCH tbkhm o6pa30M, hto ero noaoaceHHe h opHeHTaipra no 
OTHomeHHio k poaHTenbCKOMy 06'beKTy ocTaiOTCH HeH3MeHHbiMH. ripHMep 
TaKoro npeo6pa30BaHHH MoacHO BHaeTb b BepxHen Haora pnc. 13.4, rae npn 
noBopoTe njieHCBOH nacra pyKH npeanaenbe h ero aonepHnn 06'beKT — 
KHCTb — nepe.viecTHJiHCb h noBepHyancb, coxpaHHB iji m k o h p o b a h h o e 
noaoaceHHe OTHOCHTeabHO naena. 

Xoth aonepHHe 06 'beKTbi npn npeo6pa30BaHHH poaHTeabCKoro 06'beKTa 
nepeMem,aiOTCH h hob o p an h b aiorca , khiohh anHMapHH /yin hhx He 
reHepnpyiOTca. CBH3aB 06 'beKTbi, bh yKa3aan nporpaMMe MAX Ha 
Heo 6 xo^HMOCTb BbinoaHeHHH a b t o m ara h e o k o r o npeo6pa30BaHHH aonepHHx 
06 'beKTOB. 

MCTOa npHMOH KHHeMaTHKH OKa 3 bIBaeT aeHCTBHe TOabKO Ha nOTOMKOB 
npeo 6 pa 3 yeMoro 06'beKTa. Ecjih bbi BbiaeJinre h nonbiTaeTecb nepeMecTHTb 
06'beKT, pacnoaoaceHHbiii nocepe^HHe nan Ha KOHu,e ueiiOHKH CBH 3 anHbix 
06'beKTOB, 3 tot 06'beKT OT^eaHTca h ynaer b CTopoHy ot po^HTeabCKoro 
06'beKTa. 


OSpaTHan KimeMaTHKa 

npn Hcnoab 30 BaHHH Meroaa o 6 pamnou KuneMamuKu (Inverse Kinematics — 
IK) npeo6pa30BanHe npHMeHHeTCH k ivuiaameiviy H3 aonepHHx 06'beKTOB, a 
MAX p accHHTbiB aeT HOBbie noaoaceHHH Bcex poaHTeabCKHx 06'beKTOB 
penoHKH. IIomhmo Toro cjiaK'ra, hto HBnaceHHe nepeaaeTCH He bhh 3, a BBepx 
no LI,eiIOHKe CBH3CH, aPy rHM BaaCHbIM OTaHHHeM o6paTHOH KHHeMaTHKH OT 
npHMOH HBJIHC'rCH TO, HTO MeTOH npHMOH KHHeMaTHKH IipHBOaHT K 
eaHHCTBeHHO B03M0acH0My pe3yabTaTy npeo6pa30BaHHH, a o6paTHaa 
KHHeMaTHKa MoaceT aaeaTb MHoacecTBO pa3aHHHbix pe3yabTaTOB. llToroBoe 
noaoaceHHe poaHTeabCKHx 06'beKTOB hocht Ha3BaHHe IK-pemenim (IK- 
solution). 3 to pememie 6a3npyeTCH Ha nepeMemeHHH npeo6pa3yeMoro 
aonepHero 06'beKTa h Ha orpanHHeHHHx, KOTopbie HaKaaabiBaiOTCH Ha 
nepeMeHi,eHHH 06'beKTOB-noTOMKOB b MecTax hx conaeHeHHH c 
pOaHTeabCKHMH 06'beKTaMH. 

B HnacHen nacTH pnc. 13.4 orpaHHHCHHH noaBnacHOCTH conaeHeHHH 6biaH 
npHMeHeHbi ko bccm 06'beKTaM, hto 6 bi ohh He moijih OTaeaHTbCH apyr ot 
apyra, a hx Bpain,eHHe npoHCxoanao TOabKO OTHOCHTeabHO onpeaeaeHHOH 
och. Ilocae aKTHBH 3 au,HH peacHMa IK khctb pyKH 6biaa nepeMerpeHa. B xoae 
nepeMemeHHH khcth pyKH MAX b peaabHOM MacniTa6e BpeMeHH 
paccHHTbiBaeT IK-pemeHHe, H 3 MeHHH noaoaceHHe Bcex ocTaabHbix HacTen 
pyKH. 

Ecjih bbi BbiaeaHTe h 6 yaeTe nepeMem,aTb npeanaenbe pyKH, 6 yayr 
OaHOBpeMeHHO a e HCTBOBaTb MeTOabI npHMOH H o 6 paTHOH KHHeMaTHKH. 
IlpHMaH KHHeMaTHKa 6 yaeT onpeaeaHTb aBHaceHHe khcth, a o 6 paTHan — 
aBHaceHHe naena. 

Boaee noapo6HO MeToa o6paTHOH KHHeMaTHKH paccMOTpeH b pa3aeae 

«IlpHMeHeHHe MeToaa o6paTHOH KHHeMaTHKH* raaBbi 15. 



/JetJjopMaijHH cKejieTa 

B MOflem pyKH, noKasaHHOH Ha puc. 13.4, iureno, npeanjienbe h khctb 
hbjihiotch OTAejibHbiMH 06'beKTaMH. Ecjih 6bi pyKa npe^CTaBJiHJia co6oh 
e/],HHbIH 06'beKT, TO, OHCHH^HO, He 6bIJIO 6bl B03M0HCH0CTH y CTaHOBHTb CBH3H 
Meacay ee h bcth m h o6eci ichchhh Tpedye.vroro rana /(BH/KeHHH. 

Ecjih Bee ace Tpe6yeTCH ae c|x) p m h p o b aib 06'beKT, noao6HbiH pyKe, koto p bin 
BbinOJIHeH B BHfle e/J,HHOH CeTHaTOH 06OJIOHKH, 06bIHH0 npHMeHHeTCH MeTOfl, 
Ha3biBaeMbiH decfiopMaigieii acejiema (skeletal deformation). BHyTpb 
ceTnaTOH o6ojiohkh noMeipaeTCH CKeaeT, h k HeMy npHMeHHeTCH aHHMapHs. 
CeTaaTaa o6ojiOHKa npHKpemiHeTCH k CKeaeTy npn noMoniH m o ah c|i h K aTopa 
/j,e(|)opMau;HH CKejieTa hjih 06'beMHOH a e( t )0 P Ma d HH - Moan c|> h k axo p hjih 
06'beMHaH a,e4)opMauHH BOcnpoH3BO^i,HT ABHHjeHHH CKejieTa H 
cooTBeTCTByiomHM o6pa30M a e (j) o p m h py 10 T cexHaxyK) o6ojiohkv 06'beKTa. 

B KOMnjieKT nocTaBKH MAX He BxoanT cpeacTBa ae(|>opMau,HH CKejieTa, xoth 
bbi MoaceTe HMHTHpoBaTb npocTbie onepan,HH, noao6Hbie aec^opM^HH 
CKejieTa, cpeacTBaMH t3khx h h eapy m e h to b MAX, KaK MoancJiHKaTop Linked 
XForm (CBH3aHHoe npeo6pa30BaHHe). flea a, onoJIHHTejIbH t> IX Moayjia, 
aocTynHbTX nojib30BaTejiHM 3D Studio MAX, — sto m oan(J) h koto jo Physique 
(TejiocjioaieHHe) naaeTa Character Studio h MoayJib Bones Pro for MAX. 


Mop<|>iiHr 

Mopcftum ( morphing ) — sto MCToa co3aaHHH aH mm an, nil nocpeacTBOM 
nocTeneHHoro npeo6pa30BanHH op,Horo 06'beKTa b apyroii Ha 1 1 poTHace hhh 
HeKOToporo HHTepBajia BpeMeHH. .ZJjih BbinojmeHHH npeo6pa30BaHHH 
Mop(|)HHra cjieayex yKa3aTb a Ba hjih hcckojibko pejieBbix 06'beKTOB h 
onpeaejiHTb KJHoneBbie Kaapti, b KOTopbix 3aaaTb CTeneHb bjihhhhh ucjiCBbix 
o6T>eKTOB Ha npeo6pa3yeMbiH 06'beKT b flaHHbiii momcht BpeMeHH. Bh a 
06'beKTa, (|)opMHpyeMoro b pe3yjibTaTe Mopc|)HHra, onpeaeJineTCH no- 
jioaceHHeM BepiHHH pejieBbix 06'beKTOB OTHOCHTejibHO onopHbix xoaeK sthx 
06'beKTOB, a laKace CTeneHbio bjihhhhh uejieBbix 06'beKTOB Ha 
npeo6pa3yeMbiH. Oahhm H3 orpanHHeHHH Ha BbiiiojiHHMOCTb 
npeo6pa30BanHH MopcJiHHra hbjihctch to, hto Bee 06'beKTbi, ynacTByioiiiHe b 
npeo6pa30BaHHH, aonacHbi hmctb paBHoe hhcjio BepiHHH, a caMH BepmHHbi 
aojDKHbi paciiojiaraTbCH b oahom h tom ace nopa/iKe. Ha npaKTHKe jpm 
peajiH3au,HH npeo6pa30BanHH MopcJiHHra o6bihho MoaeanpyeTCH oanH 
uejiCBOH 06'beKT, a ocTajtbHbie 06'beKTbi coaaaiOTCH nyTeM KJiOHnpoBaHHH 
opHrHHajia h iiocjieayiOLU,ero peaaK'rapoBaH hh kjiohob Ha ypoBHe 
IIOao6'beKTOB. 

MopijiHHr — yao6Hoe cpeacTBO aexiuibHOH h rjiaaKOH aHHMapHH 06'beKTOB. 
06bihhoh o6jiac'rbK) npHMeHeHHH MopcjiHHra hbjihctch anHMapHH mhmhkh 
jihu, nepcoHaaceii, b xoae KOTopoii qejieabie 06'beKTbi, H3o6paacaioiiiHe 
pa3JIHHHbie 3MOLI,HOHajIbHbie BbipaaCeHHH, (|)OpMHpyiOTCH MeTOaOM 
peaaKTHpoBanHH MacKH Jinua Ha ypoBHe noa-06'beKTOB cpeacTBaMH 
ae(J)opMau,HH CKejiexa. 3aTeM cnepHajiHCT-aHHMaTop MoaceT 
KOM6HHHpoBaTb pa3JiHHHbie qeiieBbie 06'beKTbi c pa3HOH CTeneHbio bjihhhhh 
Ha p e 3y ji b'r h py 10 in, h ii 06'beKT aan nojiyaeHHH iuiaBHbix nepexoaoB ot ohhoi’o 
yHHKajtbHoro BbipaacemiH Jiniia k apyroMy. npHMep aHHMan,HH jihucboh 
MHMHKH C HCn0JIb30BaHHeM pejICBblX 06'beKTOB npeo6pa30BaHHH MOpcjlHHra 

npHBeaeH Ha pnc. 13.5. 




Phc. 13.5. MopcjmHr no3BOJiHeT MenojibaoBarb hcckojibko 1 1 p o m e >Ky to h h b i x uejieabix 
oStjCktob /vih rj) op m h p o b a h h h HOBoro oSteKTa c y h m Ka j i b h b i m m 
CBOHCTBaMH 

Bojiee ^eTajiBHO mojkJihhi' 6y#eT paccMOTpeH b paa^ejie «Ahhm3uhh c 3ji e m e h th m h 
M opcJ)HHra» rjiaBBi 15. 


06 'beMHbie Ae<|>opMaijHH 

OG'beMHbie de(fiopMau,uu (space warps) — sto cpe^cTBa HMHTapHH pe3yjitTaTa 
BHeniHero B03,a,eHCTBHH Ha ofrbeKT b npopecce ero iiepeMemeHMH wepea o 6 jiacTB 
npocTpaHCTBa, HaxoflHiuyiocH no/; bjihhhh6m ^efJiopMHpyioinero cJjaKTopa. Bjimhhhc 
06 'beMHbIX ,lCfJ)OpMaU,MM paCIipOCTpaHHeTCH TOJIbKO Ha 06 'beKTbI, CBH3aHHBie c 
HCTOHHHKaMH flecJjOp MHpyiOII (CIO B03/J,eHCTBHH. Pa3HHU,a MeHC/jy OfjbIHHbIM 
MO^H(J)HKaTOpOM fjlOpMbl Ofi'beKTa H CpeflCTBOM Ofi'be.MHOH ;i,e(J)OpMaUHH COCTOHT B 
TOM, HTO MOAH(J)HKaTOp npHMeHHCTCH B JIOKajIBHOH CHCTeMe KOOpflHHaT, a nOTOMy 
OKa3BiBaeT Ha oSteicr o^HHaKOBoe B03/j;eiicTBHe BHe 3aBHCHMOCTH ot nojioHceHHH 
3Toro ofibeK'ia b TpexMepHOM npocTpaHCTBe, Tor,a,a KaK 06 'beMHaH ^ecJiopMauHH 
npHMeHHeTCH b rjio 6 ajiBHOH CHCTeMe Koop^HHaT, a nOTOMy ee bjihhhhc Ha ofi beKT 
3aBHCHT OT erO IIOJIO/K 0 HMH H OpHCHTaUMH OTHOCHTCJIBHO HCT04HHK3 o 6 'be.\IHOH 
/(CfJ)Op.\iaU,MM. B 3aBHCHM0CTH OT THna Bbl 6 paHHOM ofi bCMHOH /iecJ)Op.Mai 4 MM 06 'beKT 
MOSKeT HMHTHpOBaTB fleHCTBHe CHJIBI THHCeCTH, HCnBITBIB 3TB B0JIH006pa3HBie 
HCKpHBJieHHH, paci rcmaTbCH Ha MejiKne MacTH huh H3MeHHTB rpaeKTopmo CBoero 
pHIKeHHfl. npHMep ZieHCTBHH oS'beMHbIX ^,CfJ)OpMaU,MH IipHBC^eH 



Ha pHC. 13.6, r^e CTpoKa TeKCTa HCKpHBJieHa b^ojib aajiaHHOio cruiaHHa, a 
npHMoyrojiBHaH nnacTHHa H3MeHHJia cfiopMy no/i jjeHCTBHeM BOjmoo6pa3HOH 
/(CfJ)op.\iaunM. 



Phc. 13.6. Ofibe.viHbie ^e(J)op.\iau,MH B03ji,eHCTByi0T Ha oSteKTbi c yneTOM 
nOJIOSKeHHH H OpueHTaHMM 3THX 06'beKTOB OTHOCHTejIBHO HCTOHHHKOB 
AecJjopMapHH 

C noMombio cpe/iCTB o6be.MHbix ^efJxjp.viauHH npoipe 3acTaBHTb HeKOTopbie 
3<J)cjDeKTbi B03HHKaTb b HyjKHbiii MOMeHT aHHMaijHH, Hanojio 6 ne paCKajIbIBaHHH 
ofibCFna Ha KycKH b momcht yjiapa 06 non hjih b o ajie ff ct b fi h BHeniHHx chji Ha 
CHCTeMy MaC'FHU,. FIO/;po 6 Hbie CBe^eHHH 06 HCn0JIb30BaHHH Ofibe.MHblX ^CCjjOp.ViaUHM 
Bbi HaipjeTe b pa3ji,ejie «Mcnojib30BaHHe oO be.viHbix jiec(iopMauHH» rnaBbi 15. 


AHHMaijHH nepcoHaxceii 

I],ejibio aHUMau,uu nepcoHOMceu (character animation) hbjihctch HMHTapHH o/iynieB- 
neHHoro noBfyieHMH h xapaKTepa KOMnbiOTepHoro nepcoHaaca. ripn 3tom nepcoHa- 
JKeM MOHCeT 6bITb He TOJIbKO MO/jejIb MejIOBCKa HJIH HCHBOTHOTO, HO BOo6lH,e JIK)6oH 
ofi beKT. KaK CKa3an 6bi Ba3 JIaHTbe (Buzz Lightyear). «AHHMau,HH nepcoHaaceii — sto 
CTHJIbHOe JIB H/Ke H He « . B TejieBH3H0HHbIX peKJiaMHbIX pOJIHKaX H B KHHO MbI BHflejIH 
TaHiiyioni,He bbtomoGhjih, 6ch30kojiohkh h kopo6kh c obchhkoh. To, hto 3acTaBJiHeT 
o6"beKTbi BbirjiHjieTb 5KHBWMH, 3a kj i io h ae 'I'C H He B HX BHeiHHeM BHJje, a B TOM, KaK OHH 
JJBHraiOTCH. 

Ha jiejie aHHManHio nepcoHaHceii npHMeHHTejibHO k «He 5 KHBbiM» 06 'beK'FaM 

BbinOJIHHTb IipOIHC, MCM npHMeHHTejibHO K MOflejIHM JIIOJieH HJIH JKHBOTHbIX. 
nocKOJibicy 3pHTejib He HMeeT 3apaHee cjiojkhbihhxch npejjcTaBJieHHH o tom, KaK 

JIOJI/KCH 6 bIJI 6 bl JJBHraTbCH TOT HJIH HHOH Ofi beKT, 6 yjlb OH Ha jjejie JKHBbIM, Bbi 
BOJIbHbl 3aCTaBHTb 3TOT oObCKT flBHTaTbCH TaK, KaK nOHCejiaeTe. C Jipyi'OH CTOpOHbl, 
Ha 6 jnojiafi Ha npoTHacemiH Been jkh3hh jjbhjkchhh jnojieH h hchbothbix, 3pHTejib 
SbICTpO yjIOBHT JIK) 6 bie HeCBOHCTBeHHbie HCHBbIM CyiU,eCTBaM OTKJIOHeHHH B 
JJBHJKeHHHX MOJiejieii TaKHX 06 'beKTOB. 




KaK npaBMJio, ocHOBy m o^e j i h p o b aH h h ^BHJKeHHH nepcoHaaca cocTaBJiniOT 
Ha6jnop,eHHH Toro, KaK bbi caMH BBmojiHHeTe aHaxorHHHbie ^BHHceHHH. 
HcnojiB30BaHHe Ha CTeHHBix h pyaHbix 3epKan no3BOJiHT BaM Ha6jnop,axb 3a 
coBepmeHHeM Tex hjih HHbix abhjkchhh b pejiOM h b AeTajiHX. FIpHMeHHH 
BHp,eoKaMepy pj ia cbeMKH caMoro ce6a b npopecce BbmojiHeHHH oxp,ejibHbix 
^BHJKeHHH h Hcnojib3yH pejKHM CTon-Ka/ipa npn npocMOTpe, mojkho 
onpe^ejiHTb xapaKTepHbie KJiroaeBbie ajieMeHTbi pbhiKghmvi h pac CHHxaxb 
HHTepBajibi BpeMeHH Meacpy KJiiOHeBbiMH Ka^paMH. 

PasMbisaHne H3o6pa>KeHiiii 
ABHHCyil^HXCH 06'beKTOB 

Ecjih bbi BHHMaTejibHO npHCMOTpHTecb k (|) error pacjjHH ^BHHcymeroca 
npe^,MeTa, to 3aMeTHTe, mto Kpaa 06 'beK'ra BbirjiHp,HT He pe3KO, a caM oOhckt 
KaJKeTCH HeCKOJIbKO pa3MBITbIM . 3tOT 3CjKj)eKT B03HHKaeT BCJie,Z],CTBHe Toro, 
HTO 1 1 0 jI O >Ke HMH ^,BH3KyHI,eXOCH oO'beKXa Ha MOMeHTbl OTKpbITHH H 3aKpbITHH 
3aTBopa c|K)ToaimapaTa He eoBiiap,aio'r. OaKTHnecKH Ha njieHKe 
CJ)HKCHpyiOTCH H3o6pa3KeHHH o 6 'beKXa BO Bcex IIOJIO/KeHMHX, 
nocjiep,OBaTejibHO 3aHHMaeMbix hm 3a to BpeMH, noKa 3aTBop cJjOToaiiiiapaxa 
OCTaeTCH OTKpbITbIM. 



Phc. 13 . 7 . Pe3yjibTaT BH3yajiH3aii,HH ,n,Byx Keraefi, /jBHraBmuxcH b momcht cteMKH c oflHHaKOBoii 
CKopocTBK). II pa Baa KerjiH BH3yajiH3npoBaHa c HMHTaniicti CMa3a, Bbi3BaHHoro 
ABHJKeHHeM, jieBaH — 6e3 HMHTapra CMa3a 



Hcnojib30BaHne MCTO/ja pa3MbieaHusi, hjih cmo3cl, H3o6pajKeHHH 
ABH5Kym,HXCH oO'bCKXOB (motion blur) B MAX n03B0JIHeX HMHXHpOBaXb 3TOT 
3cJ)cJ)eKT. Ha OTp,ejibHbix icaApax, BH3yajiH3HpoBaHHBix b pemiMe HMHxapHH 
CMa3a, BbI3BaHHOrO A BmKeHHeM . 6 bICXpO p,BH>KyLJJ,HeCH o 6 'b 6 KTbI 6 y^jyT 
pa3MbiTbi b 6 ojibmeH CTeneHH, neivi ABHJKymnecH Me/yieHHO, b pe3yjibTaTe 
nero co3^aeTCH BnenaxjieHHe 06 oxHocnrejibHOH ckopocxh /(BH/KeHHH. npn 
BOcnpoH3Be,qeHHH aHHMapHOHHbix nocjie/iOBaxejibHOCxeH Ka^poB 
pa3MbiBaHHe H3o6pa)KeHHH p,BH»tym,HxcH o 6 x.eKxoB noMoraex oSecneHHXb 
HJiJno3HK) njiaBHoexH flBHJKeHHH, oxcyxcxByromyio, Koiyi,a axox scjxjieKx He 
MO^ejinpyexcH. Ha pnc. 13.7 npe^cxaBJieH pe3yjmxax BH3yajiH3an,HH abvx 
Ker/ieii, Koxopbie b momchx cxcmkh ,a,BHrajiHCb c OAHHaKOBoii cKopocxbio. 
npn 3 xom o/iHa KerjiH 6 buia BH3yanH3HpoBaHa c HMHxaipieH 3(J)(|)eKxa CMa3a, 
a Apyran — 6e3 Hero. 

MAX npe^ocxaBJiHex bo3mohchocxb MO^ejinpoBaxb xpn pa3JiHHHbix xHiia 
3(j)(j)eK'roB CMa3a H3o6pajKeHHH ^BHJKyruHxcH 06'beKxoB. Bee ohh 
paccMaxpHBaioxcH b pasp,ejie «Pa3MbiBaHHe H3o6pajKeHHH ^BHJKym,HxcH 
o6'beKxoa» rjiaBbi 16 , «OcBoeHHe MexoAOB BH3yajiH3au,HH aHHMaiprii* . 

AHHaMHKH 

TepMHH duHOMUKa (dynamics) b nporpaMMe MAX Hcnojib3yexcH /pin 
o6o3HaHeHHH aHHMapHOHHBIX 3(|x|)eKXOB, npH3BaHHBIX HMHXHpOBaXb 
c|)H3HHecKHe B3anMOfleHCXB0H o6x>eKxoB peaxbHoro MHpa. CoBOKynHoexb 
cpe^,cxB ynpaBJieHHH m op,e ji op o b aH h e m xaKHx B3anMop,eHCXBHH hochx 
H a3B3HHe epe^CXB HMHXapHH flHHaMHKH . Hcn0JIb30BaHHe 3XHX CpepCXB 
no3BOJiHex aHHMaxopy MOAejiHpoBaxb BHpxyaxbHbie MHpbi, b Koxopbix 
peajiH3M flBHJKeHHH o6x>eKxoB /;ocxHraexcH 3a cnex ynexa hx (|)M3MHecKMx 
cbohcxb h p,eHCXByioinHx Ha hhx chji. HanpnMep, bbi MOJKexe cm o Ae JiHp o b axb 
cpeHy, h 3 o 6 p axca 10 my 1 o KerejibSaH, h no^roxoBHXb ee p,jih HMnxapHH 
pHaMHKH. Ajih sxoro cjieAyex Bbi^ejiHXb 06'beKXbi, Koxopbie aojukhm 
ynacxBOBaxb b HMHxau,HH AHHaMHKH (cKaaceM, sxo 6yayx KerjiH), onpe^eiiHXb 
hx xapaKxepncxHKH, yKa3axb, cxojikhob 6 hhh kbkhx o6x>eKxoB aojijkhbi 
oxcjieHCHBaxbCH nporpaMMoir, h npHAaxb HanajibHoe ^BHJKeHHe o6x>eicxy- 
mapy. nocjie sxoro cncxeMa HMHxan,HH a hhbmhkh Hcnojib3yex 
nepenHCJieHHbie p,aHHbie pa aBxo m axn nee ko ro pacnexa h reHepaipiH 
KJiiOHeH aHHMapHH npeo6pa30BaHHH nepeMem,eHHH h noBopoxa Bcex 
o6x>eKxoB, ynacxByioiiiHx b HMHxan,HH pHaMHKH, b safari hoh 
nocjiep,OBaxejibHOCxH Ka^poB, hxo no3BOJiHx CMOxejinpoBaxb KapxHHy cxojik- 
HOBeHHH rnapa c rpynnoH Kerjieir h oxAejibHbix Kexjieii — APyr c ApyroM. 

Cym,ecxBjHOx abb noAxoAa k HMHxapHH AOHaiviHKH: iioaxoa. ocHOBaHHbin Ha 
npeAnojioHceHHH, hxo Bee xejia hbjihioxch adcojiwmno meepdbwiu (rigid- 
object), h iioaxoa. b paMKax Koxoporo B3aHMOAeHCXByiomHe xejia 
paccMaxpHBaioxcH KaK ynpyeue (soft-object), npn HMHxaipH pmhummkh 
jKecxKHx xeji CHHxaexcn, hxo o6x>eKXbi npn H3MeHeHHH CKopocxn hjih 
cxojiKHOBeHHH He HcnbixbiBaiox Aec|)opMauHH. B sxom cjiynae map, 
yAapniomHHCH o Apyron o6x>eicx, He yxpanHBaex ccjiepHHecKOH (J)opMbi. 
MoAyJib HMHxapHH ABiHaMHKH , bxoahid,hh b cocxaB nporpaMMbi MAX, 
ocHOBaH Ha B3aHMOAeircxBHH aScojnoxHO xBepAbix xeji h noApoSHO 
paccMaxpHBaexcH b pa3Aejie «AHHMan,HH c ynexoM AHHaMMKM» rjiaBbi 15. npn 
HMHxapHH a^ihumiikh c ynexoM AOiiymeHHH ynpyrocxH xeji o6x>eKXbi b 
MOMeHX H3MeHeHHH CKOpOCXH HJIH CXOJIKHOBeHHH C APyrHMH o6'b6KXaMH 
Moryx Ae(|)opMHpoBaxbCH b xoh hjih hhoh cxeneHH, 3aBHCHin,eH ox hx 



cj)H3HnecKHx cbohctb. B paMKax TaKoro noflxofla map, y^apaiomHHCH o 
ApyroH 06 'BeKT, ^ojiaceH cjierKa cnjiiom,HTBCH b HanpaBiiemm ABHJKeHHH. 
HMHTapHH pHaMHKH B3aHMO^eHCTBHH yiipyi’HX Tejl peajIH3yeTCH B 
^onojiHHTejiBHOM MO/jyjie ,zpiH nporpaMMBi MAX noa Ha 3 BaimeM 
HyperMatter. 


3aKJiiOHeHHe 

B 3 toh raaBe paccMaTpHBajmcB ochobbi KOMnbiOTepHOH aHH.viau,HH, Ha 
KOTopaix 6a3npyeTCH H3Jio>KeHHe MaTepnajia b nocjieayK)Lu,Hx rjiaBax. 
ripOHHTaB AaHHVK) XJiaBy, BBI /JOJI3KHBI HMeTB IipeflCTaBJieHHe O CJieayiOIUMX 
noHHTHax h MeTO,a,ax: 

• OCHOBHBie THnBI KOHTpOJIJiepOB aHHMaU,HH ; 

h ^.oriycTHMBie 3HaneHHH nacTOTBi Kaapoa aHHMapHH ; 

» HCn0JIB30BaHHe T3KHX ECHO M O I' BTejI BH BIX Cpe/ICTB aHH.ViapHH, KaK 
flBOHHHKH H TpaeKTOpHH ; 

• MeTO^BI npHMOH H oSpaTHOH KHHeMaTHKHI 

» a,e (|) o p m h p o b a h h e oG'bcktob c npraeHeHHeM cpe^CTB fle^opMaipm 
CKejieTa, Mop(J)HHra h oS'bcmhbix ^ec()opMau,HH; 

5K aHHMapHH nepcoHaHceii; 

• pa3MBIBaHHe H3o6paHCeHHH ABHJKym,HXCH ofi'beKTOB; 

• HMHTapHH ^HHaMHKH B33HMO^eHCTBHH JKeCTKHX H ynpyrHX Tejl. 

Xoth paccMOTpeHHBiii MaTepnaji npe/i,CTaBJiHJi co6oii Bcero jihiiib o63op, bbi 
T enepB aojiacHbi hmctb i i pe^cxaB ji e h h e 06 ochobhbix npMHu,Miiax aHHMapHH 
h o tom, KaK ohh peanH3yiOTCH b nporpaMMe MAX. B cjie,nyK>iu,Hx rjiaBax BaM 
IipeaCTOHT nOrpy3HTBCH B H3yM6HHe KOHKpeTHBIX MeTOflOB H npHeMOB 
aHHMapHH 06'beKTOB C IIOMOLLlblO MAX. 



OcBoeHne 6a30Bbix 

MeTO^OB aHHMaiI,HH 


B rjiaBe 13 bbi no3HaKOMHJiHCb c oe 

HOBHbIMH THnaMH KOHTpOJIJiepOB BHH 

Mau,HH h y3HajiH o tom, KaK 3a^aBaTb npo 

AOJBKHTeJIbHOCTb C 06 bITHH H ynpaBJIHTb 

BpeMeHeM b MAX. MaTepnaji ^hhoh rjia 

Bbi OCHOBbIBaeTCH Ha 3THX 6a30BbIX CB6 
AeHHHX H paCCKa3bIBaeT O KOHKp eTHbIX 
MeTO/jaX C03^3,aHHH H HaCTpOHKH aHHMa 
U,HH. PaCCMaTpHBaiOTCH, B HaCTHOCTH, cae 

AyioiUHe TCMbi: 



«k HacxponKa BpeMeHHtix HHTepBajiOB b MAX; 

» co3^,aHHe 6a30BBix aHmiapnii Ha ocHOBe KjnoneBbix Ka/ipoB; 

h OToOpaaceHMe h nepeMein,eHHe KJHoneii b OKHe Aaajiora Track View 
(FIpOCMOTp TpeKOB); 

H 0T06paJKeHHe cj)yHKII,HOHajIbHbIX KpHBBIX H pa60Ta C HHMH B OKHe 

^HEuiora Track View (ripocMOTp TpeKOB) ; 

» paSoxa c KOHxpojuiepaMH pa3JiHHHbix TimoB; 

» Hcnojib30BaHHe npopepypHbix h KOMSHHHpoBaHHbix KOHxpojuiepoB ; 

» AOiiojiHHxejibHbie cpe,a,cxBa ynpaBJieHHH oma ^naxora Track View 

(FIpocMOxp xpeKOB). 


HacTpoinca BpeMeHHbix HHTepBajiOB 
h nepeMen^eHHe bo BpeMeHH b MAX 

B 3xom pas^ejie bbi y3Haexe o xom, KaK npoH3BO,a,HxcH HacxpoiiKa 
BpeMeHHbix HHxepBajiOB h nepeMem,eHHe no niKajie BpeMeHH b MAX, a xaKace 
o xom, KaK mojkho HCiiojibsOBaxb HHxepaKXHBHbiH BH3yajiH3axop B KaneCXBe 
BcnoMoraxexbHOxo epe/iexBa npu co3/taHHH aHHMan,HH. Byayx paccMOxpeHbi 
cjie/iyiOLune Bonpocbi: 

• Hcnoxb30BaHHe OKHa ^Hanora Time Configuration (HacxponKa BpeMeHHbix 
HHxepBajiOB); 

3K HCiiojib30BaHHe cpe^cxB ynpaBJieHHH BpeMeHHBiMH HHxepBajiaMH; 

• pa6oxa c HHxepaKXHBHbiM BH3yajiH3axopoM; 

«« npe^BapnxejibHbiH npocMOxp aHHMapHH. 

Hcnojib 30 BaHne OKHa Anajiora Time 
Configuration (HacTpoiiica BpeMeHHbix 
HHTepBajiOB) 

HacxponKa BpeMeHH co6bixhh aHHMau,HH ocyin,ecxBJiHexcH b nporpaMMe 
MAX c iiOMOipbio OKHa jinajiora Time Configuration (HacxpoiiKa BpeMeHHbix 
HHxepBajiOB) , noKa3aHHoro Ha pnc. 14.1. Bbi30B axoro OKHa ^Hajiora 
npoH3BO^HxcH uj,ejiHKOM Ha KHonKe Time Configuration (HacxpoiiKa 
BpeMeHHbix HHxepBajiOB) hjih ipejiuKOM npaBoii khoiikoh mbihih Ha jiioSoh 
h 3 KHonoK ynpaBJieHHH BOcnpoH3Be,zi,eHHeM aHHMapHH. C Hcnojib30BaHHeM 
^.aHHoro OKHa ,a,Hajiora npoH3BO^,HxcH ycxanoBKa nacxoxbi Kaapos. BbiSop 
cnoco6a oxo6paiKeHHH BpeMeHH, HacxpoiiKa peacHMOB boci ipoHsaeaeHHH h 
maroB Kjnoneii aHHMapHH , a xaKace 3ap,aHne BpeMeHH Haxajia h OKOHxaHHH 
aKXHBHOrO 



BpeMeHHoro cerMeHTa. KpoMe Toro, 3Aecb mojkho h3mchhtb MacniTaS niKajibi BpeMe 
hh aKTHBHoro cerMeHTa aHHMau,HH . 
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Phc. 14.1. Okho jpiajiora Time Configuration (HaeTpoHKa BpeMeHHbix HHTepBajioB) — MecTO co- 
CpeflOTOHeHHH CpeflCTB HaCTpOHKH npO/JOJDKHTejIbHOCTH, HaeTOTBI CJieflOBaHHH 
Ka/ipoB h (fiopMaTa OToOpaaceHHH BpeMeHH aKTHBHoro BpeMeHHoro cerMeHTa 
aHHMailHH 


YCTaHOBKa HaCTOTbl Ka^pOB 

MAX upe^oc'iaBJiHer BOSMOtKiiocib Bbifiparb o^ho h 3 Tpex 3apaHee HacTpoeHHBix 
3 h a m e h h h Hac ro'i bi Ka,ipoB hjih 3ap,aTb i ipoH3BOJibHy io BejiHUHHy 3TOi o napaMeTpa c 
noMonj,bio iiepeKJiiOHaTejiH Frame Rate (HacTora Kap,poB). TmiOBbie 3 h a h e h h h coot- 
BeTCTByioT CTaH^apTaM Macroibi KaflpoB, npHHHTbiM Ha TejieBM^eiiMM h b khho. 
Ecjih nepebJiiouaTejib Frame Rate (Macrora Ka/ipoB) y CTaHaBJiHBaeTCH b iiojio>KeiiMe 
Custom (CneuMajibHaH), to CTaHOBHTCH flocTyimbiM chcthmk FPS (Frames Per 
Second — Ka/ipoB b ceKyH/iy). 

BpeMH b nporpaMMe MAX H3MepaeTCH b mutcax (tics). B op,hoh cenyH^e 4 800 thkob. 
HmCJIO THKOB, npHXOp,HIU,HXCH Ha Op,HH Ka/ip , 3aBHCHT OT MaCTOTbl CJiep,OBaHHH Ka/(- 
poB. TeM caMBiM oOecnenHBaeTCH hoctohhctbo .zyiHTejibHOCTH aHHMaipiH b ceKyH^ax 
flasKe npn H3MeHeHHH nacTOTbi Ka/ipoB. Bbi Moatere coa^a'i b aHHMaijHio 3aflaHHOH 
npop,oji3KHTejiBHOCTH .zjjih Tene b Mjxc h nil , a 3aTeM 3anncaTb ee Ha KHHomieHKy 6e3 
H3MeHeHHH odinero BpeMeHH ^eHCTBHH, npocTO ycTaHOBHB iiepcKJiioHarejib Frame 
Rate (Macrora Ka/ipon) b nonoHceHHe Film (Khho). Ecjih, HanpHMep, aHUMauua npo- 
flOJisKHTejiBHOCTBio 30 ceKyH# 6biJia pa3pa6oTaHa b craH,iapie BM^eocmHaaa c 
nacTOTOH 30 Kap,poB b ceKyHpy, to o6m,ee hmcjio KaflpoB b Hen paBHO 900. IlpH 

H3MeHeHHH HaCTOTbl KaflpOB 9TOH aHHMagHH B COOTBeTCTBHH CO CTaHflapTOM KHHO 
(24 Ka/ipa b ceKyH^y) ee npo^ojDKHTejiBHOCTB ocTaHeTCH paBHOH 30 ceKyH.aa.vi, a 
HOBOe HHCJIO Ka/ipOB COCTaBHT 720. 




HacTpoiiKa cnoco6a OToSpanceHiia BpeMeHH 

nepeKniOHaTejiB Time Display (OToSpaaceHiie BpeMeHH) no3BOJiHeT 
ynpaBJiHTB TeM, b KaKoii cjiopMe BpeMH SypeT OToSpajKaTBCH Ha noji3yHKe 
TaiiMepa h b jho6om h3 okoh pHanora, rpe mojkho MeHHTb TeKyipee BpeMH 
aHHMapHH . Kappa H3 no3HH,HH nepeKJiroaaTejiH onHCbiBaeTCH b cjie^yiom,eM 
nepemie: 

h Frames (Kappbi). OToSpasKaeT BpeMH b BHfle HOMepoB KappoB. 

«» SMPTE. Ci aH^ap'r, pa3pa6oTaHHbiH o6m,ecTBOM SMPTE (Society of Motion 
Picture and Television Engineers). BpeMH OTodpaacaeTCH b (|)opMa r re 
MMHVTbrCeKyH-/ibi. Kapp (hmcjio «Kapp» yKa3biBaeT KOJinnecTBO KappoB, 
npomeflmHx b TeKyipeH ceKyHpe). 

h Frames:Tics (KappbiiTHKH). PerniM, npn kotopom BpeMH OTo6paacaeTCH b 
BH^e HOMepa h micna thkob TeKyipero Kappa. Tate KaK b CTaHpapTe NTSC 
nacTOxa KappoB paBHa 30 KappaM b ceKyHpy, Ha Kaaepbiii Kapp 
npHXOpHTCH 160 THKOB. 3tO II03B0JIHCT 0 T 06 paH£aTb BpeMH H yiipaBJIHTb 
aHHMapneH c HHTepBaaoM b 1/160 ponio npoponsKHTenbHOCTH Kappa, 
as MM:SS.Tics (MHHyTbi:CeKyHpbi.THKH). Ilo3BoaHeT OTo6paacaTb BpeMH b 
BHfle hmcji a MHHyT, ceKyHp h ponen ceKyHpbi b THKax. 

H3MeHCHHe napaMeTpOB BOcnpon3Be^eHHH aHHMaijHH 

B p aspen e Playback (BocnpoH3BepeHHe) oma pnanora Time Configuration 
(HacTpoiiKa BpeMeHHbix HHTepBaaoB) hmciotch pa (JmaaiKa bkjhohchhh 
peacuMOB BoeiipoM3BeaeHHH aHHMan,HH : Real Time (PeanbHoe BpeMH) h Active 
Viewport Only (Tohbko aKTHBHoe okho). YcTaHOBKa cjjaaacKa Real Time 
(PeanbHoe BpeMH) 3acTaBHHeT MAX nbrraTbCH BoenpoH3BecTH hhhm an,Hio b 
OKHe npoeKn,HH c 3apaHHOH nacTOTOH KappoB, yMHoaceHHOH Ha 
KoscjHjmipieHT, 3apaBaeMbiH nepeKmonaTeneM Speed (CKopocTb). Echh paH- 
hbih c()jiaacoK ycTaHOBaeH, MAX npn h epo CTaTOH hoh up o h 3 b o a, h xe j i b h o c th 
KOMnbiOTepa SypeT nponycKaTb oxpenbHbie Kappbi aHHMapiin pa 
noppepjKaHHH 3apaHHOH nacTOTbi KappoB b peanbHOM BpeMeHH. HtoSbi 
yBnpexb see Kappbi npn BOcnpoH3BepeHHH aHHMapiiH b OKHax npoempiH, 
cOpocbxe 3 tot (juiaacoK. 

IlpH ycTaHOBaeHHOM c|biaacKe Active Viewport Only (Tohbko aKTHBHoe okho) 
HHTepaKTHBHOe BOCI ipOM3Be/ieHHe aHHMapHH OypeT npOHCXOpHTb TOHBKO B 
aKTHBHOM OKHe npoeKu,HH. Echh pm h bin cJniaatoK cOpomeH, 

BOcnpoH3BepHHe 6ypeT BecTHCb bo Bcex okhux npoeKpHH. 

H3MeHCHne rpaHHp h MacniTa6a uiKajibi BpeMeHH 

IlapaMeTpbi Start Time (BpeMH Haaana) h End Time (BpeMH OKomamn) pa3pena 
Animation (AHHMapHfl) iio3bojihiot h3mchhtb npoponacHTejiBHOCTB aKTHBHoro Bpe- 
MeHHoro cerMeHTa amiMapHH. Akthbhbih BpeMeHHOH cerMeHT (active time segment) 
— 3 to HHTepBaji, b npepenax KOToporo bh MoaceTe nepeMeipaTBCH no niKane 
BpeMeHH npH noMOigH noa3yHKa TaiiMepa hjih KHonoK ynp aB jichhh amiMaipieH. ripn 
H3MeHeHHH 3HaaeHHH b CMexaHKax Start Time (BpeMH Havana), End Time (BpeMH 
OKOHHaHHfl) HJIH Length (npOpOJISKHTejIBHOCTb) H3MeHHK)TCfl TOHBKO IIOJIOJKeHMH Ha- 
HaHBHOH H KOHeHHOH TOHCFC aKTHBHOrO CerMeHTa Ha BpeMeHHOH mKane; MOMeHTBI 
h acryi i j re h h h hjiiohcbbix co6bithh sto He 3aTparaBaeT. 



LU,ejiHOK Ha KHonKe Re-Scale Time (Cmchhtb MacmTa6 BpeMeHH) Bbi3biBaeT 
okho Anajiora Re-Scale Time (CMeHa MacniTaSa BpeMeHH), r^,e mojkho 
H 3MeHHTB MaciHTaS BpeMeHH aKTHBHoro cerMeHTa aHHMapHH. 

M ac iirrad npo boh m e mKajiBi BpeMeHH npo hsboahtch nporpaMMOH MAX 3a 
cneT cacaTHH hjih pacra hchhh HHTepBajiOB Menc^y KjnonaMH aHHMauHH b 
npep,ejiax cerMeHTa, pjin KOToporo yKa3BiBaiOTCH HOBBie 3Hane hhh MOMemoB 
Hanana, OKOH L iaHHfl hjih hob an npo AonHCHTenbHO ctb . Kjiiohm aH h m a u,hh, 
pacnojiaraiomHecH Ha imcajie BpeMeHH /jo hjih nocjie TeKyipero cerMeHTa, 
MOryT C/IBHi aTbCH BO BpeMeHH B 3aBHCHMOCTH OT TOTO, KHKOH H3 napaMeTpoB 
— Start Time (BpeMH Havana) hjih End Time (BpeMH okohh3hhh) — 6yA eT 
H3MeHeH npn MacnrraSH poBaHHH. TaKoe m ac hit a6 op o b aH h e bjihhct h Ha 
jiio6bie napaMeTpbi, 3aBUCSHU,ue ot BpeMeHH. HanpnMep, b hmcjio napaMeTpoB 
CHCTeM nacTHp bxoaht BpeMH Hanajia ncny ckbhhh h BpeMH jkh3hh nacTHn,. 
BpeMeHHbie 3HaieHHH sthx napaMeTpoB bbto m aim h ec k n MacmTaGnpyiOTCH 
AOHJKHBIM o6pa3QM. 


@J nPHMEHAHME 


B 3aBHCHMOCTH OT TeKyLUCH HaCTOTBI KanpoB h CTeneHH 
yMeHBineHHH hjih yBejiHHeHHH pa3MepoB BpeMeHHoro cerMeHTa 
MacmTaGnpoBaHHe KmoneH aHH.vianHH MOj+cer npHBecTH k TOMy, 
hto KJiiOHeBbie coSbithh He Qyfxyr 6ojiee pacnojiaraTBCH Ha rpaHHpe 
KajipoB, a OKasKyTCH CMeipembiMH ot rpa h m ubi Kaflpa Ha HeKOTopoe 
HHCJIO THKOB. ECJIH B CJiyaae B03HHKH0BCHHH IIO,UOf)HbIX CHTyaH,HH 

TeKymHM pejKHMOM OTo6pa3KeHHH BpeMeHH HBJiaeTCH Frames 
(Kajipbi) hjih SMPTE h HaHtara KHoma Key Mode Toggle 
(Bkjiio HHTb / b bi kji io h HTb pejKHM kjiiohch), to npn nonBiTKe 
nepeMemaTBCH no niKajie BpeMeHH ot ojjHoro Kmona k npyroMy MAX 
aBTOMaTHHeCKH nepeKJIIOHHT pejKHM OTOdpaSKeHHH BpeMeHH Ha 
Frames:Tics (Kajipbi :Thkh) hjih MM:SS.Tics 

(MHHy rbbCeKVHJIbl.THKH), HT 06 bI HMeTb B 03 M 05 KH 0 CTB nOKa 3 BIBaTb 
TOHHoe BpeMH HacTynjieHHH KJnoneBoro coSbithh. 


H3MeHeHHe maroB KJiioHeH 

napaMeTpbi rpynnbi Key Steps (Illara KJHOHeii) Hcnojib3yiOTCH b 
coBOKynHOCTH c KHonKaMH Key Mode Toggle (BKniOHHTb/BbiKniOHHTb peiKHM 
KJHOHeii), Previous Key (npeAMAynjHH kjiioh) h Next Key (CneAyiomHH khioh), 
onncbiBaeMbiMH b cjie/iyromeM paapejie, h iiosbojihiot onpep,ejiHTb, KaK SypyT 
/leHCTBOBai b 3TH KHOnKH B peJKHMe OTCJieiKHBaHHH KJHOHeii aHHMagHH. npn 
ycTaHOBKe (jinaacKa Selected Objects Only (Tohbko Bbip,e;ieHHbie offbeKTbi) 
MAX 6ya,eT ocymecTBJiHTb nepexoA k npeAMAymeMy hhh cjiepyiomeMy Ka^py, 
coaepHcameMy kji ran npeo6pa30BaHHH noHOHceHHH, noBopoTa hhh MacnrraSa 
Ahh BbidejieHHoao offbeKTa. Echh /laHHbiii (JmasKOK cdpomeH, to MAX 6yA eT 
BbinoHHHTb nepexoA k npeAMAymeMy hhh cneAyiom,eMy Ka^py, coAepsKaipeMy 
khioh npeo6pa30BaHHH moGozo odTjeKTa cpeHbi. K KnionaM KaKHx hmchho 
npeo6pa30BaHHH 6yAeT nponcxoAHTb nepexoA, 3aBHCHT ot ycTaHOBKH 
fjuia/KKa Use Current Transform (Hcnonb30BaTb TeKyipee npeo6pa30BaHHe). 

npn ycTaHOBneHHOM cjinajKKe Use Current Transform (Hcnonb30BaTb 
TeKyuiee npeo6pa30BaHHe) MAX 6ya,eT nepexoAHTb tohbko k KaApaM, 
coAepjKam,HM khioh TeKyipero npeo6pa30BaHHH, BbiSpaHHoro Ha naHenn 
HHCTpyMeHTOB . ECHH A aHHM H (j)Jia>KOK 6yA e T cdpOmeH, TO CTaHOBHTCH 

AOCTynHbiMH cjuiajKKM Position (nonoHcemie), Rotation 




(Bpaiu,eHHe) h Scale (Macurrad) b HHJKHeii uacra OKHa /piajiora, c noMOipbio 
KOTopbix mo/kho hbho yKa3aTb THnbi kjhohch npeo6pa30BaHHH pjIH 
nepexo,a,a. 

B cnepyroipeM ynpaHiHeHMM BaM npepcTOHT BOcnojib30BaTbCH HeKOTopbiMH 
Cpep,CTBaMH HaCTpOHKH BpeMeHHBIX HHTepBajIOB /J.JIH H3MeHeHHH 
npO^,OJKKHTejIbHOCTH aHHMapHH . 

H3MEHEHHE nPOflOJIHCHTEJIbHOCTH AHHMAIJHH 

1 . 3arpy3HTe ((laini anim-k-d.max c conpoBOHC^aiomero KHHry KOMnaKT- 
PHCKa. 

2. PacKpoiiTe okho Time Configuration (HacTpoiiKa BpeMeHHbix 
HHTepBajIOB) , m,ejiKHyB Ha KHomce Time Configuration (HacTpoiiKa 
BpeMeHHbix HHTepBajIOB) jih6o in,ejiKHyB npaBOH KHomcoii Mbium Ha 
jiioSoh H3 KHonoK ynpaBJieHHH BOcnpoH3Be^eHHeM aHHMapHH . 

3. B FcanecTBe TeKyipero cnoco6a OToSpaiKeHHH BpeMeHH ceimac BbidpaH 
pejKHM SMPTE, nepeKJnonaTejib Frame Rate (MacTOTa Ka/ipoB) 
ycTaHOBJieH b nojioiKeHHe NTSC, a BpeMH ohm Man, mm b cneTHHKe Length 
(rfpop,ojKKHTejibHOCTb) cocTaBJiHeT 4 ceKyH^bi. rionpodyiiTe nepeKJHonaTb 
3HaneHHH uacTOTbi Ka/ipoB h o6paTHTe BHHMaHne Ha to, hto 
1 1 p O AOJIHCHTe JI b H O CT b aHHMaiI,HH OCTaeTCH paBHOH 4 CeKyH^aM. 

4. 143MeHHTe ycTaHOBKy nepeKJiiOHaTejia Time Display (OToSpaiKeHne 
BpeMeHH) Ha Frames (Ka/ppbi) h CHOBa nonpodyirre nepeKJiiOHaTb 
3HaueHHH uacTOTbi Ka^,poB. OSpaTHTe BHHMaHne Ha to, hto o6m,ee hhcjio 
F ca/ipo b aHHMapHH npn stom MeHHeTCH nponoppHOHajibHO uacTOTe 
CJiefl,OBaHHH Ka/ipoB. 

5. Bhobb ycTaHOBHTe nepeKJHonaTejib Time Display (OTodpaiKeHHe BpeMeHH) 
b nojioiKeHHe SMPTE h m,ejiKHHTe Ha KHonKe Re-Scale Time (CMeHHTb 
MacmTa6 BpeMeHH). B OKHe /piajiora Re-Scale Time (CMeHa MacmTa6a 
BpeMeHH) ycTaHOBHTe b cneTHHKe Length (npo/iojiJKHTejibHOCTb) 
3HaneHHe 2 ceKVH^bi h mejiKHHTe Ha KHonKe OK. nojiHaa 
npop,ojnKHTejibHOCTb aHHMapHH CTaHeT paBHoir 2 ceKyHp,aM. Ecjih bbi 
Tenepb b o c i ip o h 3 b e/iei e aHHMaipHio , to KmoueBbie co6bithh dyayT HacTy- 
naTb b fl,Ba pa3a 6biCTpee, hcm npe5Kfl,e. 

6. YcTaHOBHTe BejiHHHHy napaMeTpa End Time (BpeMH OKOHnaHHH) paBHoii 4 
ceKyHp,aM. Ecjih bbi Tenepb BOCiipoH3Be/ieTe a h h m aurno, to KJiiOHeBbie 
co6bithh, op,HaKO, Bee paBHO i ipoH3oii/jyT b nepBbie /me ceKyH/ibi, a b 
ocTaBmuecH /me ceKyH/ibi coctohhhc o6T>eKTOB He dy/tea MeHHTbca. 

Hcnojib30BaHHe cpe/jCTB ynpaBJieHHH 
BpeMeHeM 

Cpe/jCTBa ynpaBJieHHH BpeMeHeM HcnojiB3yiOTCH /pin co3/j,aHMH amMapra h /yin ne- 
peMein,eHHH ot ojihoi o Ka/jpa aHHMapHH k npyroMy. rioji3yHOK TaiiMepa hhhm ai/HH 
(Time Slider). KHonKa Animate (AHaMapra) h khohkh ynpaBJieHHH b oc i i p o m 3 b ep,e h m e m 
aHHMaipHH pacnojiaraioTCH b/iojib hhjkhch kpomkh OKHa MAX, KaK noKa3aHO Ha pnc. 
14.2. 



CneflyiomHM Kaflp/CneflywLunii khkdm 


rion3yHOK TaiiMepa 
aHMMapuM 



BocnpoM3B0fleHne/CTon 
npeflbiflymuM Kaflp/npeAbiflymMM ktikw 
nepeviTM a Hasano 




ataifa 


AHUMauna 
PeXMM tOUOMBM 
TeKymuM Kaflp 


nepePiTM 
B KOHBU 



HacTpoPiKa 

BpBMeHHbIX 

MHTepBaaoB 


Phc. 14.2. Iloji3yHOK TaiiMepa h ynpaBjraiomHe khoiikh peacHMa BocnpoH3Beji,eHHH aHHMapHH , c 
nOMOmBK) KOTOpbIX npOH3BO/JHTCH ynpaBJieHHe HHTepaKTHBHbIM BOCnpOH3BefleHHeM 
aHHMapHH B OKH3X npOeKIIHH 


rioji3yHOK TaiiMepa amiMauiiH yKa3biBaeT HOMep TeKyipero Kappa 
aHHMapHOHHOH nocjiepoBaTejibHOCTH, a TaK/Ke o6ipee hhcjio KappoB hjih 
odipee BpeMH aHHMapmi. nepeMeipaa noji3yHOK Mbinibio, mojkho ycTaHOBHTb 
TeKym,HH Kapp huh xeKym,ee Bpe mh. MajieHbKHe khohkh co CTpejiKaMH no 
6oKaM noji3yHKa TaiiMepa pySjiHpyiOT pen CTBHe KHonoK Previous 
Frame/Previous Key (npepbipymuM Kapp/npepbipyipnii kjiioh) h Next 
Frame/Next Key (Cjiepyioru;HH Kapp / C JiepyiomHH kjiioh), peiicTBne KOTopbix 
SypeT paccMOTpeHO ayib HHJKe. 

KHonKa Animate (AHHMapna) nepeKJiiOHaeT MAX b pejKHM 3anncH 
aHHMapHH . B 3tom pejKHMe H3MeHeHne jiioSoro napaMeTpa, ponycKaioipero 
aHHMapmo, hjih jiio6oro npeo6pa30BaHHH o6T>eKTa Bbi3biBaeT 
aBTOMaTHHecKyio reHepapuio Rjiiona aHHMapmi. OnpepejiHTb, hto 
nporpaMMa HaxopHTca b peiKHMe aHHMapnn , mojkho no KpacHoii paMKe 
BOKpyr aKTHBHoro OKHa npoeKpuH h KpacHOMy paeTy khohkh Animate (Ahh- 
MapHfl) . 


Ecjih bbi xoTHTe cpejiaTb HHjjMKaiiHio pejKHMa a h h m a u , h h eme 6ojiee 
HarjiHpHOH, poSaBbTe b cj)aHJi3DSMAX.INI cjiepyioipMe pae ctpokh: 
[RedSliderWhenAnimating] 

Enabled= 1 

Korpa napaMeTp Enabled ycTaHaBJiHBaeTes paBHbiM 1 , (Jioh noji3yHKa TaiiMepa 
aHHMapHH TaKJKe 6ypeT H3MeHHTb cboh pBeT Ha KpacHbiii npn HaacaTHH khoiikh 
A nimate (AHHMapHa). Ecjih paHHbiii napaMeTp OTcyTTBy eT hjih paBeH 0, pBeT 
noji3yHKa TaiiMepa aHHMapHH He 6ypeT mmhtbch. 


CnpaBa ot khohkh Animate (AHHMapHa) HaxopHTGH pap KHonoK, 
no3BOJiaK)in,Hx n e p e m e lh aib c a no mKane BpeMeHH h ynpaBJiaTb 
HHTepaKTHBHbIM BOcnpoH3BepeHHeM aHHMapHH b MAX. Hcnojib3ya 3 th 
KH onKH, mojkho nepeMeipaTb momchtbi Hanajia hjih OKOHiaHHH aKTHBHoro 
BpeMeHHoro cerMeHTa, b o c 1 1 p o h 3 b o p h t b aHHMapmo hjih BpyHHyio bbophtb 
T eKyipee 3HaneHHe BpeMeHH. KaK onncbiBajiocb Bbime, KHonKa Key Mode 
Toggle (BKJHOHHTb/BbiKJiiOHHTb pejKHM KJHoneii) oSecneHHBaeT nepexop b 
pejKHM nepeMeipeHHH no KappaM aHHMapHH , copepjKam,HM kjhohh 
npeo6pa3QBaHHH BbipeJieHHbix ofrbeKTOB. 



no Mepe nepeMeipeHHH no niKajie BpeMeHH H3o6pajKeHne b okhbx npoeKpnn 
MAX oOhobjihctch, oxpaacaH n3MeHeHHH, nponcxopHinne c o6x>eKxaMH 
cpcHbi. 06bihho Bbi dypexe HadjiKipaxb 3a ofxbeKxaiviM b peacnMe 
oxoSpajKeHHH Wireframe (Kapbac) HHxepaKxuBHoro BH3yajiH3axopa. 
nojib3yacb pejKHMaMH oxodpajKeHna Smooth (CraasKHBaHne) hjih Facets 
(OacexHoe xoHnpoBaHne), mojkho nojiynnxb 6oaee HaraapHoe 
npe^cxaBJieHne o xom, KaK 6yzi,ex Bbiraapexb BH3yajiH3npoBaHHaH aHHMapua . 
K Hecnacxbio, doabinaa aacxb cn,eH b peamivie HHxepaKxnBHon 
BH3yajiH3an,HH He Moacex 6bixb BOcnpoH3Be,a,eHa raapKO, 6e3 nponycKOB 
Kap,poB, opHaKO bbi MOHcexe Hcnojib30Baxb CKopocxb BH3yanH3axopa paa 
reHepan,HH 3CKH30B aHHMapnii b peaax npepBapnxeabHoro npocMOxpa. 


IlpeABapHTejibHbiH npocMOTp aHHMai^HH 

9ckh3 aHHMapHH flan npepBapHxeabHoro npocMOxpa co3,a,aexca c noMOipbio 
HHxepaKXHBHoro BH3yajiH3axopa h npepcxaBJiaex codon ynpom,eHHyio 
Bepcmo OKOHnaxejibHoro BapnaHxa, c|)opMHpyeMoro CKaHHpyionj,HM 
BH3yajiH3axopoM. CnepHajiHCXbi-aHHMaxopbi name Bcero co3,a,aiox 3ckh3bi 
aHHMapHH /pa KOHxpoaa 3a pBHaceHneM o6x>eKxoB b cpeHe. nocKOJibicy 
xanaa i ip e p b ap n x e j i b h an aHHMapua co3p,aexca HHxepaKXHBHbiM BH3ya- 
jiH3axopoM, b Heir Moryx Hadmopaxbca acJxjieKXbi ocBeipeHna h 
iipoapaHHOGXH, a xaKace xeKcxypbi MaxepnajiOB o6x>eKxoB. Caepyex, op,HaKO, 
VHHXblBaXb, HXO HHXepaKXHBHblH BH3yajIH3aXOp He MOJKeX BOCnpOH3BeCXH 
Bee CBoncxBa Ha3BaHHbix 3JieMeHxoB cpeHbi b nojiHOM o6x>eMe, nosxoMy 
3CKH3BI aHHMapHH pOaJKHbl npHMeHHXbCH XOJIbKO p,aa XeCXHpOBaHHH 
^BHJKeHHH h He Moryx 3aMeHHXb co6oh OKOHnaxeabHyro BH3yajiH3an,Hio. flaa 
xecxnpoBaHHH ocBeipeHHfl cueHbi. 3(j)(j)eK:roB npospaaHoexn hjih KaaecxBa 
MaxepnajiOB caepyex BbiiiojiHaxb nojiHyio BH3yajiH3an,Hio oxpejibHbix KappoB 
aHHMapHH . 

CoapaHne 3CKH3a aHHMapHii aBaaexca hccjio/Khoh 3apaneH. B mchk) 
Rendering (Bn3yaaH3an,Ha) HMeioxea xpn Ko.viaHpbi: Make Preview (Coapaxb 
3CKH3), View Preview (npocMOxpexb sckh3) h Rename Preview 
(nepenMeHOBaxb 3CKH3). KoMaH.ua Make Preview (Coapaxb sckh3) Bbi3biBaex 
okho pnaaora, noKa3aHHoe Ha pnc. 14.3, b KoxopoM mojkho Hacxponxb 
napaMexpbi 3CKH3a aHHMapnH, co3paBaeMoro pH npepBapHxeabHoro 
npocMOxpa. 

Okho pnaaora Make Preview (Co3paHHe 3CKH3a) copepjKHX mecxb pa3peaoB: 

» Preview Range (HHxepBaa 3CKH3a). no3Boaaex sapaxb BpeMeHHoii cerMeHx, 
KOXOpblH IIJiaHHpyeXCH BKJIKMHXb B 3CKH3 aHHMaU,HH. MOJKHO yCXaHOBHXb 

iiepeKjnoHaxejib an do b noaoJKemre Active Time Segment (Akxhbhbih 
BpeMeHHoii cerMeHx), a h6o Custom Range (BbidopoaHbrii HHxepBaa), 
npnaeM b nocaepHeM cayaae xpedyexca yKa3axb BpeMa Haaaaa h KOHpa 
HHxepBaaa. 

k Frame Rate (Hacxoxa KappoB). no3Boaaex ycxaHOBHXb aacxoxy KappoB pa 
3CKH3a aHHMapHH . CnexHHK Every Nth Frame (Kanepbiil N-ir Kapp) paex 
B03M0JKH0CXB BKJIKIHHXb B 3CKH3 aHIDb KaJKpblH N-U Kapp HCXOpHOH 
nocjiepoBaxejibHOCxH, xo ecxb npoH3Becxn iipopeacnBaHne KappoB 
aHHMapHH . 

a Image Size (Pa3Mep Kappa). riosBOJiaex 3apaxb pa3Mep H3odpajKeHna b 
Kappe 3CKH3a b npopeHxax ox pa3pemaK>m,en enocodHoexH, yKa3aHHoii b 
OKHe pnaaora Rendering (Bn3yaan3an,Ha). 



Display in Preview (PIoKa 3 biBaxb b 3 CKH 3 e). 3 xox pa 3 ^,eji no 3 BOJiaex 
Bbi 6 paTb Tnnbi ofxbeKxoB, KOTopbie ^ojihchbi h 3 o 6 p a >k ax b c h b 3 CKH 3 e 
aHHMapnn. 

Rendering Level (YpoBeHb KanecxBa BH3yajiH3an,HH) . PIo3BOJiHex Bbidpaxb 
H3 pacKphiBaroiperocH cnncKa ypoBeHb KanecxBa BH3yajiH3au,HH, Koxopbin 
6ya,ex ncnojib30BaH HHxepaKxnBHbiM BH3yajin3axopoM npn reHepapnn 
3 CKH 3 a aHHMapnn. 

Output (Bbixo^Hon pe3yjibxax). no3BOJinex yKa3axb xnn BbixoAHoro c|)anjia 
huh yexpoHCXBa. rio vMOJixaHHio npHHHMaexcs, hxo HaSpocoK 6ya,ex 
3anncaH b cjjaixji xniia AVI, xo ecxb b (jxipMaxe «BH^eo ^jih Windows*. 



Phc. 14 . 3 . Hcnojib 3 yHTe okho /jHajioraMake Preview (Co 3 flaHHe 3 CKH 3 a) pjin HacTpomcH 
napaMeTpOB H peJKHMOB C 03 flaHHH 3 CKH 3 a aHHMai^HH 

y cxaHOBHB Heo6xop,HMbie 3HaneHHH napaMexpoB, BbinojiHHxe reiiepapHio 
3CKH3a aHHMaiiHH, mejiKHyB Ha KHonne Create (Cos^axb). 

KoMBH^a View Preview (PIpocMOxpexb 3 CKH 3 ) MeHio Rendering 
(BH 3 yajiH 3 an,HH) 3 arpyjKaex yHHBepcajibHbiH npoHrpbiBaxejib (Media Player) 
H BOCnpOH 3 BOfl,HX XOX 3 CKH 3 aHHMBpHH, KOXOpblH 6 bIJI CreHepHpOBaH 
nocjiep,HHM. KoMBH^a Rename Preview (PlepeHMeHOBaxb 3 CKH 3 ) irosBOJiaex 
H 3 MeHHXb HMH (jjaHJia 3 CKH 3 B, HXOdbl CJie,XyiOLLI,MM 3 CKH 3 aHHMBl^HH He 6 bIJI 
3 anHcaH Ha ^.hck noBepx npe,a,bmymero. 

Co3AaHne aHHMaiiHH Ha ocHoee 

KJIlOHeBbIX KaApoB 

MexaHH3M C03/IBHHH BHHMapHH , OCHOBBHHOH Ha KJIlOHeBbIX Kafl,pBX, 
pocxai OHHO npocx. Bbi nepexopoxe k Ka/ipv. oximnaiomeMycH ox npHHirroro 
no yMOJiHBHHio Ka^pa 0 , BKJiiOHaexe pejKHM bhhmbphh ipejiHKOM Ha KHomce 
Animate (AHHMapHa) h Kop- 




peicrapyeTe napaMexpbi nojiosKeHHH, noBopoTa hjih MacnrraSa, HacTpaHBaeTe napa 
MeTpti o6"BeKTa Ha KOMaHflHOH naHejiH hjih b OKHe fluajiora. 

Cjieayioiuee ynpasKHeHHe noKaabiBaex, KaK bbihojihhtb aHUMapmo npocToii cpeHti, 

«05KHBHB» BXOAHLUMC B ee COCTaB OffbCKTbl. 

C03AAHHE AHHMAI^HH HA OCHOBE KJIIOHEBbIX KAflPOB 

1. 3arpy3HTe (Jjaiiji anim-k.max c conpoBOJK^aromero KHHry KOMnaKT-^HCKa. 
Ha puc. 14.4 noKa3aH sup, cpeHbi, co^epatameHCH b btom (Jjaiijie, ,a,o 
npHMeHeHHH aHH.viauHM. 



Phc. 14.4. Bmp cpeHBi po Toro, KaK k ee o6T.eKTaM npHMeHeHa aHHMapHH 

2 . IU,ejiKHHTe Ha KHonKeTime Configuration (HaoxpoMKa BpeMeHHBix HHTepBajiOB) h 
ycTaHOBHTe nepeKjnoMaxejib Time Display (OToSpasKeHHe BpeMeHH) b nojioaceHHe 
SMPTE. BpeMH xencpb 6 yaex OToSpaacaTbCH b cjiopMare «MHH:CeK.Kaap», hto 
ropaa^o npom,e ana BoenpnHTHH, Me.vi npocToii HOMep Kaapa. ycTaHOBHTe b c-iex- 
HHKe End Time (BpeMH OKomaHHs) Bejmmmy 0 : 4.0 (to ecTb 4 ceKyHflbi) m mejiK- 
HHTe Ha KHome OK. 

3 . B MOMeHT BpeMeHH 0 : 0.0 HaacMHTe KHonKy Animate (AHHMapHa) h Bbi^ejiHxe 
'rpyOaarbiM oO bckx b cepeaHHe OKHa iipocKUHH. 

4 . nepeMAMxe Ha KOMaH/myio naHejiB Modify (H 3 MeHHTb) h pa 3 BepHHTe cbhtok De- 
formations (ffef)opMau,uu). IlfejiKHMie Ha KHonKe Scale (MacmxaO), hto 6 bi 
npHMeHHTB ^ec|)opMau,Hio MacxiixaOa k ofrbeKxy, nocTpoeHHOMy Ha ocHOBe 
onopHBix ceaeHHH. LU,ejiKHHTe Ha npaBoii kohucbom ynpaBJiHiomen xoMKe kphboh 
Aec(iopMau,MM h nepeTam,HTe ee bhh 3 po otmctkh 5 . KaK noKa3aHO Ha pnc. 14 . 5 . 

5 . ycTaHOBHTe b KanecTBe TeKymero Ka/ip 0 : 4.0 h nepeTaipHTe MapKep npaBoro 
KOHpa kphboh ^e(j)0[)Mau,HH oSpaTHO Ha OTMeTKy 100 . 3aKpoHTe okho Scale 
Deformation (/(ec^opMapHH MacnrraSa). 
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Phc. 14.5. Okho Anarpa.vi.vibi flecJxopMaumi Macnrraba, no3BOJiHK>mee ynpaBJiHTt 
MacniTaSoM flecJ)opMau,HH ofrbeKxa, nocTpoeHHoro MeTOflOM jiocJrrMHi a 

6. BociipoHSBe^MTe aHmviauMio. Ecjih MAX bo BpeMH BOcnpoH3Be,a,eHHH Oy^er 
nponycKaTb cjimluko.vi MHoro Kap,poB, BepHHTect b okho flHajiora Time Configu- 
ration (HacrpoMKa BpeMeHHBix HHTepBajiOB) h c6pocbxe (JxjiasKOK Real Time 
(PeajibHoe BpeMH) b pa;yj,ejie Playback (BociipoM3Be^,eHMe). 

7. y CTaHOBHTe b KanecTBe TeKyipero Kap,p 0:3.0 h BbiflejiHTe ccj)epy Ha npaBOM Kpaio 

cijeHbi. 

8. PlpHMeHHTe k ccjxipe MO^Hc|)HKaTop XForm (llpeo6pa30BaHHe). IU,ejiKHHTe Ha 
KHonKe Select and Non-Uniform Scale (BbifleJiHTb h HepaBHOMepHO 
.viacnnaOMpoBaTb) naHejm HHCTpyMeHTOB MAX. B OKHe npoeKipiH Front (Bm/i 
cnepe^H) yMeHbniHTe .viacin'raO ccjxepbi no ochm X h Y iipniviepHO p,o 50%. CpeHa 
AOJivKHa npHoOpecTH npHMepHO TaKoii BHfl, KaK noKa3aHO Ha pnc. 14.6. CGpocbre 
KHonKy Sub-Object (Iiop.oS'beKT) pejKHMa npaBKH m o/xm c j) h Kar o p a XForm 
(Plpeo6pa30BaHHe) . 



Phc. 14.6. C(j)epa nocne HepaBHOMepHoro MacniTa6HpoBaHHS. npHMeHeHHoro nojiyneHHH 
aHHMapHH, OTJiHHaromeHCH ot xjBHJKeHHH oSbeKTa-crmpajiH 






9. y CTaHOBHTe b KanecTBe Teicymero Ka^p 0:4.0, ipejiKHHTe Ha KHomce Select 

and Rotate (BbmejiHTb h noBepHyTb) nanejm HHCTpyMeHTOB MAX h 
noBepHHTe c(J>epy Ha 720° b OKHe npoeKpHH Top (Bn# CBepxy). 

10. y CTaHOBHTe b KanecTBe Teicymero Ka#p 0:3.0. Oi KpoH're okho Pe^arcTopa 

MaTepn ajiOB , mejiKHyB Ha KHomce Material Editor (PeftaKTop MaTepnajiOB) 
naHejiH HHCTpy mchtob . Bbi/cejime BTopyio HHeiiKy o6pa3u,a, 

co^epHcamyio MaTepnaji KOHyca. B cbmi kc Basic Parameters (Basosbie 
napaMempbi) y CTaHOBHTe b CHexHHKe Opacity (Henpo3paHHOCTb) 
3HaneHHe 100 . 

11. y CTaHOBHTe b KanecTBe TeKymero Ka/ip 0:4.0 h H3MeHHTe BejiHHHHy 
napaMeTpa Opacity ( 1 1 e 1 1 p o ap a h h o e x b ) Ha 0. BbiKJiioHHTe peiKHM 
aHHMapHH h 3aKpoiiTe okho ^.Hajiora Material Editor (Pe^aKTop 
MaTepHajiOB). 

12. BbinojiHHTe KoviaH/iy mchio Rendering >• Environment (BH3yajiH3an,HH 
>• BHeniHHH cpe^a). IlpHMeHHTe scjujieKT Volume Light (06T>eMHoe 
ocBeipeHne) k npoaceKTopy SpotOl. 3a^aHTe cjie,ayK)iu,He 3HaneHHH 
napaMeTpoB oSajeMHoro ocBeiu,eHHH: 

Density (IljiOTHOCTb): 1.0; 

(JwiaacoK Noise On (3amyMJieHne bkji.): ycTaHOBJieH; 

Amount (CTeneHb): 0,5: 

Uniformity (OAHoponHOCTb): 0,5: 

Size (Pa3Mep): 5.0: 

Wind Strength (CKopocTb BeTpa): 0,5. 

13. 3aKpoHTe okho gHajioraEnvironment{BHemHHH cpega). 

14. y CTaHOBHTe b KauecTBe TeKymero Ka^p 0:4.0 h bkji ran me peacnvi 
aHHMan,HH, mejiKHyB Ha KHonKe Animate (AHH.viau.HH). 

15. BbmejiHTe npoiKeKTop SpotOl. Ul,ejiKHHTe Ha khoiikc Select and Move 
(BbmejiHTb h nepeMecTHTb) h nepeMecTHTe npoiKeKTop SpotOl b npaByio 
nacTb cu,eHbi b OKHe npoeKii,HH Top (Bha CBepxy), KaK noKa3aHO Ha pnc. 
14.7. 



Phc. 14.7. Hctohhhk CBeTa b hobom no JiojKeHHH , oSecnennBaiomeM npocTyio aHHMan;Hio 
ocBen^eHHH 



16. YcTaHOBHTe b KanecTBe TeKymero tca^p 0: 1 .0 h BbmejiHTe oObeKT- 
KaMepy. riepe MecTHTe KaMepy b npaBbiH BepxHHH yroji OKHa npoeKu,HH 
Top (Bh/; CBepxy). 

17. YcTaHOBHTe b KanecTBe TeKymero Ka^p 0:3.0 h nepeMecraTe KaMepy b 
jieBbiii BepxHHH yroji OKHa npoeKu,HH Top (Bn/; CBepxy). 

18. YcTaHOBHTe b KanecTBe TeKymero Ka^p 0:3.0 h nepeMecraTe KaMepy b 
J ieBbiii hhjkhhh yroji OKHa npoeKpHH Top (Bh^ CBepxy). 

19. YcTaHOBHTe b KanecTBe TeKymero Ka^p 0:4.0 h BepHHTe KaMepy b ee 
Hexo^Hoe nojiojKeHHe b npaBOM hhjkhcm yrjiy OKHa npoeKn,HH Top (Bh,o, 
CBepxy). 

20. CoxpaHHTe (jjaiui nofl HMeHeM anim-k-d.max. 3 tot (|)aHJi HMeeTCH Ha 
KOMnaKT-flHCKe b KanecTBe aTanoHa h dy^eT Hcnojib30BaTbCH b 
riocjie^yiomnx ynpajKHeHHax hjih HJunocTpau,HH ^ajibHeHLUMx /leiicTBHH c 
aHHMapHHMH, TaK mto /mpjKHTe ero nofl pyKOH. 

21. BbiKJiiOHHTe pejKHM aHHMapHH, meJiKHyB Ha KHonKe Animate 
(AHHMapHfl), aKTHBH3npyHTe okho npoeKH,HH Camera (KaMepa) h 
b o c ii p o m 3 b e /m t e aHHMapmo . BocnpoH3Be^eHHe SyzjeT npoHcxo^HTb 
cpaBHHTejiBHO SbiCTpo, ho Bee ace He b peajibHOM MacuiTa6e BpeMeHH. 

22. BbiSepHTe KOMaH^y mchio Rendering >• Make Preview (BH3yajiH3aimH > 
Co3^aTb 3CKH3). IljejiKHHTe Ha KHonKe Create (Co3,a,aTb) b OKHe ^nanora 
Make Preview (Co3^;aHHe 3CKH3a), hto6bi co3AaTb 3 ckh 3 aHHMapHH. Kan 
tojibko co3^,aHHe 3CKH3a 6ya,eT 3aBepmeHO, npoH3oim,eT 
aBTOMaTHnecKHH 3anycK yHHBepcajibHoro npoHrpbiBaTejiH. UjejiKHHTe 
Ha KHonKe Play (BocnpoH3Be,a,eHHe), hto6m HanaTb BOcnpoH3Be^eHHe 
aHHMan,HH. 

ItpocMaTpHBaH 3Ty aHHMapHK), bbi yBH^HTe, KaK KaMepa KpyacHT BOKpyr 
cueHbi, ocBemeHne hoctohhho H3MeHaeTca, map cacHMaeTca h 
paciHHpjieTCH, a CBepHyTaa b cnHpajib TpydKa yTOJimaeTCH b panoHe 
BepxymKH. 

/],aHHoe yiipaacHCHHe HJunocTpHpyeT HeKOTopbie npHeMbi cos^aHHH 
aHHMan,HH, OCHOBaHHOH Ha KJIKIHeBblX Ka^pax, a TaKJKe TO, HaCKOJIbKO 
npocTO 3to ^.ejiaeTCH. IloKa mm He 6ya,eM b m 3y a; i m 3 np o b ht b 3Ty aHHMapnio; 
3to npe^,CTOHT c^ejiaTb no3ace. O^HaKO, ecjm bm xothtc B3rjiHHyTb Ha 
HToroBbin pe3yjibTaT, 3arpy3HTe cjmibi anim-k-d.avi c conpoBoamaiomero 
KHHry KOMnaKT-flHCKa, BbiSpaB KOMaH^y mchio File >• View File (<I>aHJi >• 
FlpocMOTp 4>aHJia). 

TpaeKTOpHH 

OHeBHfl,HO, HTO HMCTb B03M05KH0CTB ynpaBJIHTb ^BH/KCHHCM o6'b6KTOB 
cpeHbi, — 3 to norpHcaiome. ho He MeHee yBJieKaTejibHO hmctb bo3mojkhoctb 
BH^ eTb TpaeKTOpHH flBHHteHHH oO'beKTOB. Hto6m yBM/jeTb TpaeKTOpHIO 
flBHJKeHHH, BbmeJIHTe VHaCTBVKimHH B flBHJKeHHH ofibCKT H mejiKHHTe Ha 
KHonKe Trajectories (TpaeKTOpHH) KOMaHflHOH naHejin Motion (/jBHJKeHne). 
MAX H3o6pa3HT TpaeKTopmo ^BHJKeHHa BbmejieHHoro o6T>eKTa, KaK 
noKa3aHO Ha pnc. 14.8. 

TpaeKTopna flBHJKeHHa H3o6pajKaeTCH b BH^e rojiydoH iivhkthphoh hhhhh, 
a dejibiMH KBa^paTH kbm h Ha Heir otm e h aiOTCH kjhohh aHHMapan noJioaceHHH 
odTjeKTa. B 3aBHCHMOCTH OT Toro, KaKOH KOHTpOJIJiep aHHMan,HH Bbi 
Hcnojib30Bajm, TpaeKTO- 



Phh mo'/Kct npe/],CTaBJiaTb coo oh npHMyio jihhhio, cnjiaim Bc.ibe HJIH TCB -jihhhio. Ha 
pHcyHKe npeflCTaBJieHa TpaeKTopHH b BH^e crniaiiHa Be3be. 



Phc. 14.8. TpaeKTopHH AUHJKeHHH od-beKTa 

jjjlfi HHTepaKTHBHOrO M 3 .VI e H e H H H paCIIOJIO'/KCHHH KJIIOHeH mejIKHHTe Ha KHOnKSub- 

Object (rio, 3 o 6 'beKT) b BepxHeii nacTH KOMaii/iHOH naHejiH Ha a cbhtkom Trajectories 
(TpaeKmopuu) h npuMeHHTe tot hjih hhoh HHCTpyMeHT npeodpa30BaHHH, HanpHMep 
Select and Move (BbmejiHTb h nepeMecTHTb), .zjjih nepeMenj,eHHH Kjnona. BbinojiHHH 
nepeMein,eHHe, bbi byueTe HadniouaTb h 3 m e h e h h e rjiop.vibi kphboh TpaeKTopHH. 

Bbi3BaTb OToGpasKeHHe TpaeKTopHH mojkho h npn noMomn upyrax KOMaH/pibix 
naHejien. OflHaKO ecjiH odbeKT He BbmejieH, to ero TpaeKTopHH) mojkho 
H 3o6pa3HTb AByMH cnocoGaMH: 

a yeTaHOBHB (jraaatoK Trajectory (TpaeKTopira) b cbhtkc Display Properties 
(CBOucmBa omoSpaoiceHusi) KOMaHflHOH naHejiH Display (ZjHciuieH); 

• mejiKHyB Ha odbeKTe npaBOH KHonKoii MbrniH. BbidpaB KOMaHjiy Properties 
(CBOHCTBa) b KOHTeKOTHOM MeHio h y CTaHOBHB (jviajKOK Trajectory 
(TpaeKTopHH) b pa3/i,ejie Display Properties (CBOHCTBa OToGpaaceHHH) OKHa 
AHarora Object Parameters (IlapaMeTpbi odbeKTa). 

B cjie^yioineM y 1 1 p a >r c h e h h h bbi BoenojiB3yeTecB cpeucTBaMH OTodpatKeH mh 
TpaeKTOpHH 06 T>eKTa flJIH npOCMOTpa H HaCTpOHKH CTO /jBHJKeHHH. 

PEflAKTHPOBAHHEAHHMAIJHH C HCII0JIb30BAHHEM TPAEKTOPHH 

1 . npo^ojHKHTe padoTy Ha# Guenon, Ha m a tom b iipe/ibi/iyiHeM ynpasKHeHHH, hjih 3a- 
rpy3HTe cjianji anim-k-d.max c c o np ob o Hcuaio iuero KHHry KOMnaKT-flHCKa. 

2. BbmejiH'ie o d b e kt - Ka m e py b okhc npoeKu,HH Top (Bma CBepxy). 

3. LL],ejiKHHTe Ha KopeuiKe KOMaHflHOH naHejiH Modify (H3MeHHTb), a 3aTeM Ha 
KHonne Trajectories (TpaeKTopHH). TpaeKTopHH KaMepbi OTodpa3HTCH b OKHax 
npoeKii,HH. m,ejiKHHTe Ha KHonKe Zoom Extents (Cue Ha ucjihkom) ,o,jih 
yMeHbmeHHH Macmi aSa b okhc npoeKUHH Top (Bma CBepxy), hto 6 bi TpaeKTopHH 
dbijia BHflHa uejiHKOM. 




4. riepeH,fl,HTe k Kampy 0:2.15 h BKJiiOHHxe pejKHM aHUMapnn , ipejiKHyB Ha 
KHonKe Animate (AHHMapHH). nepeMecTHTe KaMepy b OKHe npoeKn,HH Top 
(Bh^ CBepxy). no Mepe nepeMemeHHH KaMepti 6ya,ex npoHCxo,a,HHb 
o6HOBJieHHe jihhhh TpaeKTopHH. 

5. Ha KOMaH/ijHOH naHejiH Display (/jneruieh) m,ejiKHHTe Ha khoiikc Sub- 
Object (no^-oO beKx), mt o Obi BKJiiOHHXb pern mm npaBKH Keys (Kjiiohh). 

6. B OKHe npoeKii,HH Top (Bn# CBepxy) Bbi^ejiuxe o^hh h 3 KjnoHeii Ha 
xpaeKxopnn KaMepbi h nepeMecxnxe ero. npn nepeMemeHHH Kjnona 6yn,ex 
npoHCxomuxb oOHOBJieHue jihhhh xpaeKxopHH. riepe.viemeHMe Kjnona bo 
B peMeHH OKBHBajieHXHO nepexomy k Kajipy hhhm an,HH , cooxBexcxByiomeMy 
maHHOMy KJHony, a b npocxpaHCXBe — H3MeHeHHio iiojiojkchhh 
aHHMHpy eMOxo o6x>eKxa. 

HxaK, b 3xom pa3p,ejie bbi y3HanH o xom, KaK ycxaHaBJiHBaxb kjiiohh 
aHHMapHH h oxo6pajKaxb xpaeKxopnio nepeMemeHHH o6x>eKxa b OKHax 
npoeKii,HH. 3HaneHHH KjnoneBbix napaMexpoB Moxyx KoppeKXHpoBaxbCH KaK 
b OKHax npoeKH,HH, xaK h Ha kom3h/i,hoh naHejiH, ho mra sxoro npeHme Bcexo 
cnemyex nepeiixH k xoMy Ka/ipy aHHMapHH, c KoxopbiM CBH3aH 
HHxepecyioii;HH Bac kjiioh. HHCxpyMeHXbi nporpaMMbi MAX iio3bojihk)x 
nepeMeuiaxbCH ox op,Horo KJHoneBoro Ka/jpa k mpyi’OMy JiHiiib b xom cjiynae, 
ecjiH pexb H^ex o KJiiOHax cxaH/iapxHbix npeo6pa30BaHHH. H xohbko okho 
mnanora Track View (npocMOxp xpeKOB) oOecneHHBaex bo3mojkhocxb 
HenocpemcxBeHHoro npocMOxpa, ,n,o6aBJieHHH h MO,n,H(J)HpHpoBaHHH KjnoHeii 
ecex napaMexpoB, pmiycKaiomMx aHHMau,Hio. 

BBe^eime b npocMOTp TpeKOB 

/joOaBJieHMe kjhohch aHHMapHH hbjihcxch b nporpaMMe MAX AocxaxoHHO 
npocxbiM p,eJiOM. OmnaKO pemaKXHpo bhh h e hjih yqajieHHe op,hoi o hjih 
HecKOJibKHx kjhohch MOHcex OKa3axbCH HejierKOH 3aAaneH, ecjiH He 
npnOerHyxb k noMonp OKHa Track View (npocMOxp xpeKOB) — Monmoro 
OKHa /inajiora, no3BOJiHK>m;ero pemaKxupoBaxb Bee kjiiohh aHHMapnn , 
HMeiomnecH b cpeHe b npe^ejiax BpeMeHHoro cerMeHxa. nocpemcxBOM axoro 
OKHa mnanora bbi Moncexe ynpaBJinxb CKopocxbio, xapaKxepoM ^BH/KeHiin h 
nojioiKeHHeM cymecxByioiimx KJiiOHeH Ha niKane BpeMeHH, a xaKHce 
cos/iaBaxb, yp,ajiHXb, nepeMeipaxb h KonHpoBaxb kjiiohh. 

OTKpfciTne OKHa Track View (npocMOTp 
TpeKOB) 

nojiyHHXb m° CT yn k OKHy .zmajiora Track View (npocMOxp xpeKOB), 
noKa3aHHOMy Ha pnc. 14.9, mohcho b jiioOoh momchx, mejiKHyB Ha KHonKe 
Open Track View (OxKpbixb okho npocMOxpa xpeKOB) naHejiH HHexpyMeHxoB 
MAX. 

Okho pjiaji ora Track View (npocMOxp xpeKOB) pa36nxo Ha m Be o6jiacxH: 
okho mepeBa nepapxHH (Hierarchy Tree) h okho npaBKH (Edit), pa3/iejieHHoe, 
b cbok) onepemb, Ha ropH30HxaHbHbie mopoacKH — xpeKH. KpoMe xoro, okho 
T rack View (npocMOxp xpe- 



kob) MMeeT /i, Be naHejiH MHCTpyMemajibHbix KHonoK, oflHy — ^jih ynpaBJieHHH kjiio- 
hbmh aHM.viauMH, a BTopyio — /yin ynpaBJieHHH OToSpaHcemeM b caMOM OKHe. 



Phc. 14.9. Okho /iHajiora Track View (IlpocMOTp TpeKOB) 


OKHa ^epesa nepapxHH h npaBKH TpeKOB 

Okho AepeBa nepapxHH, pacnojiosKeHHoe b jicbom nacTH OKHa Track View (IlpocMOTp 
TpeKOB), co/i,ep3KHT AOiiycKaiomMM pa3BepTbiBaHHe ApeBOBM^Hbiii cnncoK Bcex ajie- 
MeHTOB CLjeMbi. BKJiiOHan ofi beKi bi, MaTepnajibi, 3ByKH h acjxJieKTbi onpy/Kaioineii cpe- 
P,bi. Kancpyio H3 bc . tbc.m flepeBa mojkho pasBcpHyi'b, mejiKHyB Ha KpyiKKe co 3HaKOM 
«njiioc» pa/jOM c HMeHeM BeTBH. P h cy h o k 14.10 ,a;eMOHCTpHpyeT npHMep pa3BepHyTO- 
ro /i,epeBa nepapxHH. 
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Phc. 14.10. Pa3BepHyToe nepeBO nepapxHH OKHa npocMOTpa TpeKOB. noKa3MBaiomee 
jtonycKaiomHe aHHMaipiio napaMeTpbi npocToro oGteKTa 

Kan BHflHO H3 pnc. 14.10, 4 a>Ke TaKoii npocToii oOxeKT, KaK 
1 1 aptui ji eji e 1 1 h 1 1 e/i , MO>KeT HMCTb 10 h Oojiee CBH3aHHBix c hhm napaMeTpoB, 
/ionycKaiOLHHx ami .vi aijM k> . JIk>6oh h 3 cosyiaeae.vibix kjhohch aHUMapnH — 
3to He Sojiee neM npeo6pa30BaHHe KaKoro-jmSo 3a^aHHoro napaMeTpa 
oOboeKTa, rana nepeMeipeHHH hjih noBopoTa, npHBH3aH- 




Hoe k niKajie BpeMeHH. Ecjih HeKOTopbiii o6T>eKT cuei-ibi HMeeT kjiioh aH m m aun h Kawo 
to-to H3 cbohx napaMeTpoB, 3 tot kjiioh OToOpantaeTCH b OKHe peflaKTHpoBaHHH Ha 
TpeKe flaHHoro napaMeTpa b tomkc BpeMeHHoii niKajibi, cooTBeTCTByioipeH kjiiohcbo 
My Ka/tpy. Ka^pti np OHy m e p ob aHBi Ha niKajie BpeMeHH, pacnojiojKeHHOH b BepxHeil 
MacTH oKHa npaBKH TpeKOB. Ecjih napaMeTp He HMeeT a h h m 3 umh , to Ha cootbctc-t 
ByroipeM TpeKe OToOpaataeTCH ero CTaTHnecKoe 3HaneHHe. Ha pnc. 14.11 noKa3aH 
npHMep OKHa npocMOTpa TpeKOB, r/je o6o3HaneHbi HMeioipHecH b cpeHe kjiiohh am 
Man,HH. 


KntoMu CiaTusecKoe 3 HaneHne napaMeTpa flnana 30 H neficTBun 



Phc. 14.11. Okho flHajioraTraek View (llpocMOTp TpeKOB) c KJiioHaMH aHHMaiiHH Ha 
TpeKe napaMeTpa Rotation (BpameHHe) 


PaccMOTpHM, k npHMepy, o 6 t>ckt BoxOl, iioKaaaHHbiM Ha ^epeae nepapxHH b jicboh 
nacTH OKHa npocMOTpa TpeKOB. Ecjih bbi pa 3 BepHeTe bctbb offbeKra, KaK noKa 3 aHO 
Ha npe/tbipyipeM pncyHKe, to nojiyHHTe flocTyn k npeo 6 pa 30 BaHHHM hjih coSctbchho 
napaMeTpaM 06'beK'i a. B ^amoM npHMepe 1 1 a p ajui cji e 1 r m 1 ieji 6biJi noBepHyT Ha 200° b 
K a/tpe 20 h eiu,e Ha 520° b Kaype 100. Kjiiohh aHHMaipiH npeo 6 pa 30 BaHHH Bpam,eHHH 
noKa 3 aHti Ha TpeKe napaMeTpa Rotation (BpameHHe). nocKOJitKy nojiojKeHHe h Mac- 
niTa6 1 lapajuiejiei ini leya He noyBeprajmcb aHM.viauMM, Ha cooTBeTCTByiouinx TpeKax 
npHBO/i,HTCH yaHHbie o CTaTHHecKHx 3 h an e h h h x napaMeTpoB Position (nojioiKeHHe) h 
S cale (MaciHTaS). 

Hanajio h kohch, yeitcTBHH aHHMaiiHH npeo6pa30BaHHH OTMenaiOTCH b okhc npaBKH 
TpeKOB SejiBiMH KBa/ipaiHbiMH MapKepaMH, pacnojiojKeHHbiMH Ha KOHpax 
duana30Ha deucmeun (range), o6o3HaieHHoro y'rojimeHHOM nepHOH jihhhch Ha TpeKe 
Transform (npeo6pa30BaHHe). /foanaaoH ^chctbiih npeycTaBJineT co 6 oh o 6 ih,hh 
npoMejKyTOK BpeMeHH, Ha npoTHJKeHHH KOToporo offbeKT iio/iBepraercH aHH.viau.MH 
nocpeycTBOM KaKoro-jm6o npeo6pa30BaHHH. KoHKpeTHbie THiibi npeo6pa30BaHHH 
npep;cTaBJieHbi b BHye nopypoBHeii bctbh Transform (npeo6pa30Bamie) yepeea 
HepapxHH. 

Ha TpeKe npeo6pa30BaHHH noBopoTa (cm. pnc. 14. 1 1) MapKepbi b Bu/ie cepbix Kpyac- 
kob, pacnojiosKeHHbie b tohkox 0, 20 h 100 BpeMeHHoii mKajibi, ofioanaHaiOT BBe/ieH- 
Hbie B CUCHy KJIIOHH aHHMapHH nOBOpOTa. npn IIOMOUIH HHCTpyMeHTajIbHbIX 
cpeucTB OKHa npocMOTpa TpeKOB moskho yyajiHTb oiyiejibubie kjiiohh, nepeMemarb 
hx no nnca- 




jie BpeMeHH, KonnpoBaTb h t. n. Ecjih njejiKHyTb Ha oahom h 3 cepbix 
KpyJKKOB, COOT BeTCTByiOLLIHX KJIIOHaM aHHMaiJHH, OH OKpaCHTCH B SejIblH 
H,BeT, yKasbiBaiOLHHH Ha Bbip,ejieHHe ototo Kjnoaa. Kor^a kjiioh Bbi/jejiCH, k 
H eMy jierKO npHMeHHTb to hjih HHoe npeo6pa30BaHHe. 

Okho ^Hajiora Track View (IlpocMOTp TpeKOB) MoaeeT Hcnojib30BaTbCH b 
HecKOJibKHx peacH.viax, o6ecneHHBaiOLu,Hx pa3Hbie ypoBHH (JiyHKpHOHajibHbix 
B03M05KH0CTeH. Kor AA 3TO OKHO IiepeKJIKJHeHO B TOT HJIH HHOH peiKHM, TO 
OKa3biBaeTCH bo3mo5khbim BbinojiHHTb npaBKy TpeKOB tojibko onpeaejieHHbiM 
o6pa30M, 3aBHcain,HM ot ycTaHOB jieHHoro pe'/KM.via. HanpHMep, b peacHMe 
npaBKH KiHoaeii mojkho pe^aKTHpoBaTb tojibko OTAejibHbie kjiiohh 
aHHMapHH, a b peacHMe npaBKH AnanasoHOB — tojibko /iHanasoHbi achctbhh 
KJHOHen. AKTHBH3an,HH Kaac^oro H3 peJKHMOB npOH3BOflHTCH ipejIHKOM Ha 
cooTBeTCTByiomeH KHonKe naHejin h h capy m e h to b oKHa Track View (IIpo- 
cmotp TpeKOB), (J>parMeHT KOTopoii npeacTaBJieH Ha pnc. 14. 12. 

ripaBKa Anana30H0B abmctbub 

npaBKa BpeMeHHbJX nHTepsanoB | PasMemeHne fluanasoHOB abmctbub 



Phc. 14.12. Khoiikh ynpaBJieHHH pejKHMaMH OKHa flnajiora Track View (IlpocMOTp TpeKOB) 

II Mace nepenHCJiaiOTca B03MoacHbie peacHMbi c)i y h k u h o h h p o b a h h h OKHa 
npocMOTpa TpeKOB: 

• Edit Keys (IlpaBKa KJnoneH). PeAaKTHpoBaHHe hhcjioboi o SHaneHHH hjih 

nojioaceHHH Ha rnKajie BpeMeHH oiyiejibHbix KJHoneH hjih Bbi^ejieHHbix 

HadopOB KJIKIHeH. 

» Edit Time (IlpaBKa BpeMeHHbix HHTepBajiOB) . fl,o 6 aBJieHHe, yuanemie, 
KonHpoBaHHe, pacTaaceHHe hjih cacarae BpeMeHHbix HHTepBajiOB . 
BbinojiHaeMoe /leiiCTBHe 3 aTparHBaeT h Bee kjiiohh, iioiiaaaiOLHHe b 
npep,ejibi pe/iaKTHpyeMbix HHTepBajiOB . 

• Edit Ranges (IlpaBKa anaiiasoHOB a,chctbhh). BbiCTpoe nepeMein,eHHe hjih 

c^BHr pejibix rpynn kjhohch (oT/iejibHbie kjiiohh npn 3 tom He 
OTodpaacaiOTCH) . 

a Position Ranges (Pa 3 Mein,eHHe anana 30 H 0 B achctbhh). Pe/iaKTnpoBaHHe 
A,Hana 30 H 0 B, He 3 aTparHBaioiii,ee CBH 3 aHHbie c hhmh kjiiohh. Kan 
npaBHJio, Hcnojib 3 yeTca cobmcctho co cpeACTBaMH HacTpoiiKH BapnaHTOB 
3 KCTpanojiau;HH 1 1 ap a m e t p h h e c k h x kphbbix (Out-of-Range Types). 

• Function Curves (OyHKu,MOHajibHbie KpHBBie). Pe/iaK'i h p o b aH m e 
rpac[)MKOB, HJiJiiocTpHpyioin,Hx xapaKTep h BejiHHHHy H3MeHeHHH 
KjnoaeBbix napaMeTpoB bo BpeMeHH. 

BbinojiHeHHe 6a30Boii HacTpoiiKH 
KJno«ieH aHHMaipiH 

B peacHMe npaBKH KJHoneii b OKHe npocMOTpa TpeKOB Moamo 
KoppeKTHpoBaTB KaK HHCJiOBbie 3Ha L ieHHH, TaK h nojioateHue KJHoaeH 
aHHMapHH Ha BpeMeHH oh mKajie 



MHornMH pa3JiHHHBiMH cnocodaMH. Ha pnc. 14.13 noKa3aHbi khoiikh naHejiH 
ynpaBJieHHH OKHa ppLajiora Track View (npocMOTp TpeKOB), Hcnojib3yeMbie b 
pejKHMe npaBKH KjnoneH. ^.oSaBJieHHH KJirana k TpeKy aHHMapnn 

m,eaKHHTe Ha khoiikb Add Keys (flodaBHTb kjiiohh), a 3aTeM mejiKHHxe Ha 
TpeKe b TOHKe, cooTBeTCTByromeii HyjKHOMy MOMeHTy BpeMeHH. HHCJiOBoe 
3HaneHHe napaMeTpa b tohkc KJirana jimOo p ac chh tbi b aeTC h nyTeM 
HHTepnoaHH,HH 3HaneHHH coce^HHx KJHOHeii, ecjin napaMeTp no^BepraacH 
aHHMapHH, jih6o nptiHHMaeTCH paBHbiM CTaTHnecKOMy 3HaHeHHio, ecan 
aHHMapHH napaMeTpa OTcyTCTBOBaaa. flaa ya,ajieHHH oahofo nan HecKoabKHX 
KJiraned BbiaejiHxe hx, noonepe^HO mejiKaa Ha KJHonax (ajih AodaBJieHHH 
kjhohch k BbiaejieHHOMy HaSopy y^epacHBaHTe KaaBHmy Ctrl) nan pacTaraBan 
BOKpyr rpynnbi kji raxed Bbi^ejiHiOLHyra paMKy, a 3aTeM mejiKHHTe Ha KHonKe 
Delete Keys (Y/jaanTb kjiiohh). Ecan nepea mejixKOM Ha KHonKe Delete Keys 
(y^aanTb kjiiohh) 6yA eT BbmejieHa MeTKa HMeHH OAHoro h 3 o6T>eKTOB, 
o6o3HaxaeMbix b OKHe Aep eBa nepapxHH 3Ha i iKaMn b bhac acejrroro Ky6a, to 
MAX iiOTpedyeT noATBepAHTb, ACHCTBHTeJibHO an bbi xothtc y^aanTb Bee 
kjiiohh aHHMapiiH BbmeaeHHoro od'beKxa. Ecan b otbct meJiKHyTb Ha KHonKe 
Yes (^a), to Bee kjiiohh aHHMan,HH o6T>eKTa 6yayT yAaaeHbi. Ecan otbcthtb No 
(HeT), to He 6vavt yAaaeHbi HHKaKne kjiiohh, A a5Ke Te, KOTopbie Sbijih 
BbiAeaeHbi. 


ripMBnsKa k Kaflpy 

BnoKwpoBKa BbifleneHMH 

flo6aBHTb TpeK BUflHMOCTH 

ypanuTb TpeK bmammoctm 



CABMHyTb KJllOMM 
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A o6aBMTb KBIOMM 
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Phc. 14.13. KHonKH naHean HHCTpyMeHTOB okhb anaaora Track View 

(IlpocMOTp TpeKOB), Hcnoab3yeMbie b peacHMe npaBKH KjnoxeH 

flan nepeMem,eHHH oahoi o hjih HecKoabKHX KaioxeH npocTO BbmeaHTe hx, mejiKHHTe 
Ha KHonKe Move Keys (IlepeMecTHTb kjiiohh) h nepeTam,HTe hx BaeBO nan BnpaBO no 
TpeKy. IlepeMemeHHe KaioneH He CKa3biBaeTCH Ha hx mmcjiobbix 3HaxeHHHX, mchhiot- 
CH TOabKO CBH3aHHbie C KaiOHaMH MOMeHTbl BpeMeHH. Una KaOHHp OB aHHH OAHOrO 
KJiiOMa nan rpynnbi KaioxeH BbmeaHTe KaiOHH, meaKHHTe Ha KHonKe Move Keys (Ile- 
peMecTHTb KaioxH) h nepeTain,HTe khiohh BaeBO nan BnpaBO npn yflep hchb ae m o m Kaa- 
BHine Shift. KaK TOabKO KHomca MbiniH 6yaex OTiiyineHa, 6yayx coaaaHbi koiihh Bcex 
BMAeaeHHbix KaioxeH c re \im ace HHcaoBbiMH 3 h a m e h h h m h , hto h y opHmHaaoB. npn 
3tom KonHH KaioxeH 6yayT CMein,eHbi no BpeMeHH OTHOCHTeabHO opnrHHaaoB pobho 
HacToabKO. HacKoabKO Bbi nepexaLLiMTe hx Mbinibio. Ha pnc. 14.14 noKa3aHbi TpeKH 
aHHMapHH Tex ace oG bcktob, hto h Ha pnc. 14. 11. o^HaKO Kaion H3 ica/ipa 20 nepeMe- 
Lu,eH b Ka,ip 30, a 3aTeM CKonnpoBaH b ica/ip 50. OOpaTHie BHHMaHHe Ha to, hto Kaion 
aHHMapHH b Kajjpe 100 ocTaaca 6e3 H3MeHeHHH. 

nepeMein,eHHe rpynnbi Karoned He OKa3biBaeT bjihhhhh Ha Te khiohh, KOTopbie He 
6bDIH Bbl/iejICHBI. O/IHaKO MHOrjia y Bac 6yAeT B03HHKaTb IIOTpefiHOCTb CJIBMHyTb 




kjiiohh, i ipe/jLuecTByK)m,Me nepeMemaeMbiM hjih cjiepyfom,Me 3a hhmh, Ha to 
ace caMoe paccTOHHHe, Ha KOTopoe iiepe.viemeHa rpynna BbipejieHHbix 
kjik)H6h. Hto6bi c^BHHyTb rpynny kpiohch, BbinojiHHTe Te ace peiicTBHH, m o 
h npn iiepe.viemeHMM KjnoneH, ho Hcnojib3yH KHonKy Slide Keys (CpBHHyTb 
kjhohm) BMecTO KHorncH Move Keys (FlepeMecTHTb kjiiohm). Ilpn cpanre 
Bbia,ejieHHbix KJiiOHeH bjicbo Bee npepmecTByiomHe hm kjikihm Taicace SyayT 
c^BHraTbCH BJieBO, a npn cpBnre BbipejieHHbix KjnoneH Bnpa bo Bee 
cpepyiomHe 3a hhmh kpiohh Toace 6ypyT cpBHraTbcn BnpaBO. flpn stom, KaK 
h b cjiynae nepeMemeHMH Kpronen, HHCJiOBbie SHaneHHH cppuraeMbix KPioneH 
He dyAVT MeHHTbCH, MeHHIOTCH TOJIbKO CBH3aHHbie C KJHOHaMM MOMeHTbl 

BpeMeHH. Ha pnc. 14. 15 noKa3aHbi TpeKH aHHMapHH Tex ace od'beKTOB, hto h 
H a pnc. 14.14, oflHaKO kjiiohh, pacnoJiaraBiimecH b reappax 30 h 50, 
c^BHHyTbi BnpaBO Ha 10 KappoB. OSpaTHTe BHHMaHne Ha to, hto kjiioh, 
HaXOflHBHIHHCH B Kappe 100, CpBMHyjICH Bnpa BO H IiepeMeCTHJICH B Ka/ip 110. 



Phc. 14.14. Okho /jHanora Track View (IIpocMOTp TpeKOB), peMOHCTpupyiomee pe3yjibTaT 
nepeMemeHHH h KomipoBaHHH KjnoneH 



Phc. 14 . 15 . Okho pnajiora Track View (IIpocMOTp TpeKOB), pe m o h exp m py io i nee 
peayjibxax cpBHra KJiiOHeii 


B HeKOTopwx cjiynanx MoaceT B03HHKaxb He oSxopn m o cxb m op h r{) m li m p o b ax b He xojib- 
ko kjiiohh, npHHapjieacam,He BbipejieHHMM ofibeKxa.vi hjih oxhoch lhhcch k BbipejieH- 
HblM TpeKaM, HO H KJIIOMH BCeX CBH3aHHbIX C HHMH OJICMeHTOB, paCIIOJIOaCeHHblX Ha 
SoJiee hh3khx ypoBHHx pepeBa HepapxHH b jicboh aacxH oKHa npocMOTpa TpeKOB. 
HanpnMep, penb MoaceT hpth o 3aKOHHeHHOH aHH.via hh m , MHoacecTBO oSbeKTOB koto- 
poii HMeiOT kjiiomh b Kappe 100, ho no KaKHM-TO c o o 6 p a ae e h h a m xpeGyexcn nepeMe- 
CTHTb BCe 9TH KJIIOMH B KHpp 120. IlpOCTeHmHH Cn 0 C 06 peiHHTb TaKyiO 3ap,aHy — 3TO 
mejiKHyrb Ha KHonKe Modify Subtree (MopncJiH KaunH noppepeBa) ikihcjih HHCTpyMeH- 
tob OKHa npocMOTpa TpeKOB, MioObi BKJiiOMHi b peacHM -VI O P M (j) H K 3 HH H IIOaaepeBa, 
Bbipejmxb b Kappe 100 kjiioh aHHMapHH, p acnopoaceHHbiH Ha TpeKe Objects (OObck- 
Tbi), h nepeMecTHTb stot kjiiom. Ilpn stom nepeMecTHTCH TaKace i ip m cyxcxBy io m h e b 
nappe 100 kjiiomh Bcex oObcktob h napaMeTpoB, pacnojioaceHHbix Ha pepeBe Hepap- 




XHH HM/K6 CTpOKH Objects (OfS'beKTbl). ECJIH, nOMHMO 3TOTO, B CU,eHe 
HMeiOTCH MaTepnajibi c aHHMaipeH (TpeK Scene Materials), HCiiojibsOBaHbi 
a(j)(j)eKTbi BH^e o m o H'raaca (TpeK Video Post) hjih OKpyjKaromen cpe,a,bi (TpeK 
Environment), to cjie^yeT BbmejiHTb cooTBeTCTByiom,HH HyacHOMy Ka^py 
KJIK3H Ha TpeKe World (KopHeBoii (JiparMeHT) h nepeTaxpHTb ero. Ha pnc. 
14.16 noKa3aHbi pa OKHa Track View (npocMOTp TpeKOB) c KjnonaMH 

aHHMan,HH O^HOH H TOH >K6 CU,eHbI. B BepXHeM OKHe peJKHM .VI O/JM c() HKaUHH 
no/mepeBbee BbiKjnoneH (KHonKa Modify Subtree (Mo/mcjiHKanHH no/yi,epeBa) 
He Haacara), h Ha TpeKe Kaac/ioro H3 napaMeTpoB, HMeiom,Hx nopypoBHH 
(po^HTejibCKOM TpeKe), odosHaneHbi AoanasoHbi ^eHCTBHH. B hh/Khcm OKHe 
pejKHM MO/iHc)FHKau,HM no/mepeBbeB BKJnoneH (monKa Modify Subtree 
(Mo/iH())HKauHH iioa/iepeBa) HaacaTa), h Ha Kaacaovi H3 po^HTejibCKHx TpeKOB 
OToSpajKaiOTca, iiomhmo co6cTBeHHbix, erpe h kjiiohh aHH.\iau,HH co Bcex 
^onepHHx TpeKOB. Hannane KJirona Ha po^HTejibCKOM TpeKe oaHanaer, hto b 
Phhom Kaape HMeeTca no KpauHeii Mepe o^,hh kjiioh aHH.viauHH Ha KaKOM- 
to H3 ^onepHHx TpeKOB; npn BbinojiHeHHH KaKoro-jmSo /jeHCTBHH Ha^ 
KJironaMH po^HTejibCKoro TpeKa sto aeitcTBHe pacupocrpaHHeTCH h Ha Bee 
^onepHHe kjikihh. 
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Pnc. 14.16. /iBa OKHa Track View (npocMOTp TpeKOB), noKa3biBaiomHX pa3JiHHHH b OToGpaaceHHH 
KJHOHeH aHHMapHH npH BblKJIIOHeHHOM H BKJIIOHeHHOM pejKHMe MOflH(J)HKai;HH nofl- 


flepeBbeB 





BojIbHIHHCTBO KOHTpOJIJiepOB, OCHOBaHHBIX Ha KJiiOHax aHHMaU,HH, 
n03B0JIHI0T H3Me HHTB HHCJIOBbie 3HaH6HMH H napaMeTpbl HHTepnOJIHI],HH 
KJIIOHeH. fljIH H3MeHeHHH HHCJIOBOrO 3HaneHHH KJIIOHa HI,ejIKHHTe Ha HeM 
npaBoii khohkoh mbihih. Ecjih koh Tpomiep aHHwapHH /joiiycKaeT 
MO/i,H(J)HKaLi,Hio mhcjioboi'o 3HaneHHH KJHOHa b OKHe ,a,Hajiora Track View 
(ripocMOTp TpeKOB), to noHBHTCH okho ,a,Hajiora Key Info (CnpaBKa o 
KJiiOHax). Ha pnc. 14.17 noKa3aHO okho ^nanora Key Info (CnpaBKa o 
KJiiOHax) fiJiH KJHOHa KOHTpojuiepa Bezier (YnpaBJieHHe no Be3be). nojiH 
napaMeTpoB b stom OKHe ^nanora mchhiotch b sobhchmocth ot rana 
HcnojiB3yeMoro KOHTpojuiepa; ohh onnca hbi .aajiee b pas^ejie «KoHTpojuiepBi, 
ocHOBaHHBie Ha KJiiOHax aHHMan,HH» . 



Phc. 14. 17. Okho una/iora Key Info (CnpaBKa o mnonax) /pin KjnoHa 
aHHMan,nn napaMeTpa iiojio/Kchhh KOHTpojuiepa Bezier 
(ynpaBJieHne no Be3i>e) 

B ejiejiyiomevi ynpaiKHeHHH BaM npejjCTOHT BOCiiojibaoearbCH pa3JinHHBiMn HHCTpy- 
MeHTaMn pe>KHMa Edit Keys (FipaBKa kjhohch) jjjih MOjiHcJiMKaunn kjhohch 
aHHMan,HH. 

iipabka KJHOMEH B OKHE ^HAJIOFA track view (npocMOTP TPEKOB) 

1 . IfoBTopHO 3arpy3HTe fjianji anim-k-d.max c c o 1 1 p o b o >k jia i o m e ro KHnry KOMnaKT- 
flHCKa. 

2. OTKpoiiTe okho flnajiora Track View (IlpocMOTp TpeKOB), mejiKHyB Ha KHonKe 
Open Track View (Otkpbitb okho npocMOTpa TpeKOB) naHejm HHCTpyMeHTOB. 
Tanti TpeKOB, Bbidpan hbic /pm OToSpasKeHHH b OKHe npocMOTpa TpeKOB c 
noMOHibio KHonKH Filters (Onjibipbi) 3anoMHHaiOTCH nporpaMMOH b fjiatijie 
(j)op\iara MAX. B 3arpy5KeHHOM cJiaHJie okho Track View (IlpocMOTp TpeKOB) Obijio 
coxpaHeHO b peacHMe OTodpaacemiH Animated Tracks (TpeKH c aHM.viaunen), npn 

KOTOpOM B OKHe Pfi M O HCTpM py IOTCH TOJIBKO TpeKH napaMCTpOB, K KOTOpbIM 
npHMeHeHa aHHMaijHH, h hx pojpiTejibCKHe TpeKH. LLfejiKHHTe npaBOH khohkoh 
mbihih Ha CTpoKe Objects (Ofi bCKi bi) b OKHe jjepeBa nepapxHH h BBifiepme b 
KOHTeKCTHOM Memo Ko.viaHjiy Expand Ail (Pa3BepHyTB Bee), hto6bi pa3BepHyTb 
Bee TpeKH c aHHMapHeH. 

3. BbijiejiM're kjhohh napaMeTpoB Def.Scale(X) h Def.Scale(Y) oObeKTa LoftOl b mo- 
MeHT BpeMeHH 0:4.0. IlfejiKHyB Ha KHonKe Move Keys (FlepeMecTHTb kjhohh), 
iiepe ramm e 3th kjhohh k otmctkc 0:3.0 mKajibi BpeMeHH. 

4. Tenepb BbijiejiHi e kjhohh Def.Scale b momcht BpeMeHH 0:0.0 h nepeTaipHTe hx k 
OTMeTKe 0:4.0 npn y/tepacHBaeMOH KJiaBHme Shift. B pe3yjibTaTe 6yjiyr co.-yutHbi 
KonHH KJHOHeii, cymecTByiouiMx b Kajjpe 0:0.0, h sth kohhh SynyT noMein,eHBi b 
Ka,ip 0:4.0. Ecjih bbi BOcnpon3BeneTe aHHMaijHio, to c yzpiBJieHHeM ofinapy/KH ie, 




hto Tenepfc CBepHyTan b cnnpajib Tpydna CHanana yTOJiipaeTca b panoHe 
BepmHHti fio MOMema BpeMemi 0:3.0, a 3aTeM bhobb CTaHOBHTCH 
xoHbme. 

5. Kjhohh Def.Scale b MOMem BpeMemi 0:4.0 Bee eipe BbmejieHbi. IlfyjiKHHTe 

Ha KHonKe Delete Keys (y^ajiHTb kjhohh) hjih Haac.viH're KJiaBHiiiy Delete, 
htoSbi yaaJiHTb 3Ty napy KJiiOHeH. 

6. LU,ejiKHHTe Ha khoiikc Modify Subtree (Mopncjm Raima noyi/iepeBa), hto6bi 

BKJHOHHTb peJKHM paSOTbl C IIOm e P e BbflMH HepapXHH. UJ,ejIKHHTe Ha 
jiHHeiiKe mKa/ibi BpeMeHH h nepeTaipHTe ee bhh3, htoObi CTajiH bh^hbi 
kjhohh Ha Tpene World (KopHeBoii (JiparMeHT). IIJejiKHHTe Ha kjhohc 
T peKa World (KopHeBoii (JjparMeHT) b Kaape 0:3.0, hto6bi Bbi^ejiHTb TeM 
caMbiM Bee kjhohh cpeHbi, HMeiomHecH b stom Kaape. LU,ejiKHHTe npaBOH 
KHomcoH Mbimn Ha KJHoae TpeKa CameraOl (KaMe-paOl), htoSbi 
OTM eHHTb BbiaejieHHe KjnoHeti KaMepbi. riepeTaipHTe ocTaBimiecH 
Bbip,ejieHHbi.viH kjhohh k OTMeTKe mKajibi BpeMeHH 0:3.0. 

7. Bbip,ejiHxe kjiioh aHHMan,HH napaMeTpa Position (PlojiojKeHHe) offbeKTa 
CameraOl (KaMepaOM) b momcht BpeMeHH 0:1.0. m,ejiKHHTe Ha KHonKe 
Slide Keys (C^BHHyTb kjhohh) h nepeMecTHTe BbmeJieHHbiH kjiioh b Kayip 
0:3.0. npn nepeMemeHHH 3Toro Kjnona Bee kjhohh, pacnojiaraioiLmecH 
npanee ero, OyayT CABHraTbca BnpaBO. HHTepBajibi BpeMeHH Meat/iy 
KJIIOHaMH OCTaHyTCH 6e3 H3MCHeHHH. 

8. Bbi/iejiHxe kjhohh aHHMan,HH napaMeTpa Position (IlojiojKeHHe) offbeKTa 

CameraOl (KaMepaOM) b MOMeHTbi BpeMeHH 0:3.0 h 0:4.0. LU,ejiKHHTe Ha 
KHonKe Scale Keys ( M ae unad up o b a r r b kjhohh) h nepeMecTHTe 

Bbip,ejieHHbie kjhohh Tan, htoSbi jicbbih h3 hhx OKa3ajica Ha OTMeTKe 
mKajibi BpeMeHH 0:2.20. IMo Mepe nepeMemeHHH KJHOHeii HHTepBaji 
BpeMeHH Meac/iy hhmh dy^ex eoKpamaTbCH. Ha Kmonax, otho caiimxca k 
MOMemaM BpeMeHH 0:0.0 h 0:5.0, Baum AencTBHa HHKaK He CKajKyTCH. 

9. Bbi/iejiHre kjiioh Ha Tpene Scale (MacniTaO) offbeKTa SphereOi (CcJiepaOM) 

(stot Tpen othochtch k raSapnTHOMy KOHTeiiHepy m om c)i h Karo pa XForm 
(fIpeo6pa30 Bamie)) b momcht BpeMeHH 0:0.0, a 3aTeM m ejIKHHTe Ha 
Kjnone npaBOH khoiikoh Mbimn. Hohbhtch okho manora Key Info 
(CnpaBKa o Kjnonax), m m o h eip m pyio m,ee uncjiOBbie 3HaneHHH 
KOMnoHeHTOB napaMeTpa, k KOTopoMy othochtch stot kjiioh. 
y CTaHOBHTe napaMeTp Z Value (Z-cocTaBJimom aa ) paBHbiM 200 h 
3aKpoiiTe okho anajiora. B3rjiaHyB b stot momcht Ha ccjiepy, bbi yBH^HTe, 
hto OHa yBejiHHHJiacb no BepTHKajin /jo 200%. 

10. IlJ,ejiKHHTe Ha KHonKe Add Keys (/],o6aBHTb kjhohh), nocjie nero 
meJiKHHTe Ha TpeKe Scale (MacurraO) ra6apnTHoro KOHTeimepa 
MO^i,H())HKaTopa XForm (npeo6pa30BaHne) od-beKTa SphereOi (Cd^epaOH) 
b momcht BpeMeHH 0:3.0. B stoh Tonne TpeKa 6ya,eT co3^aH kjiioh 
aHHMapHH . LL(ejiKHHTe Ha Kjuoue npaBOH KHonKoii Mbimn. noHBHBmnecH 
b OKHe anajiora Key Info (CnpaBKa o Kjnonax) uncjieHHbie SHaaeHMa 
KOMnoHeHTOB napaMeTpa npeACTaBJimoT co6oh pe3yjibTaT HHTepnojiH- 
h,hh 3HaneHHH coce^HHx KJHoneii k flaHHOMy MOMeHTy BpeMeHH. 
y CTaHOBHTe B CHeTHHKaX COCTaBJIHIOmHX no OCHM X, Y H Z SHaueHMH 0 H 
3aKpoiiTe okho ^.Hajiora. Ecjih bbi BOcnpoH3Be^eTe aHHMapmo b OKHax 
npoeKpnii, to yBMp,HTe, Kan ccjiepa yMeHbmaeTcn m nojiHoro 
Hcne3HOBeHHH Ha npoTHJKeHnn nepBbix a b Y x cenyH^,, a 3aTeM CHOBa 
yBejiHHHBaeTCH m npencHero pa3Mepa 3a nocjieayiomHe me ceKymmi. 



HTaK, b 3tom pa3^,ejie bbi y3HaiiH o tom, KaK ncnojiB30BaTB okho aaa.fi ora 
Track View (IlpocMOTp TpeKOB) b pejKHMe npaBKH KJnoneH a,™ 
KOppeKTHpOBKH IIOJIO/KeHHH KJIIOHeH Ha HIKajie BpeMeHH aHHMaUHH, HX 
C03aaHHH H yaaJieHHH, a TaKJKe H3MeHeHHH HHCJIOBbIX 3HaneHHH KJIIOHeBbIX 
napaMeTpoB npn iiomolu,h aonojiHuxejibHoro oKHa p,najio ra Key Info 
(CnpaBKa o KJHonax). Xoth pejKHM Edit Keys (IlpaBKa KJnoneH) no3BOjraeT c 
jierKOCTBio m aH h i iyji h po b a'r b KJHonaMH aHHMapiiH, oh He aaeT hhkbkoh hh- 
cJiopMaijHH o xapaKTepe H3MeHeHna BejiHHHH KJHoneBbix napaMeTpoB bo 
BpeMeHH. 3toh pejin b OKHe ananora Track View (EIpocMOTp TpeKOB) cjiyiKHT 
pejKHM Function Curves (OyHKUHOHajibHbie KpHBbie). 

Pa6oTa C (|)yHKIJHOHaJIBHI»IMII KpHBbIMH 

PeJKHM (JoyHKLI,HOHajIbHbIX KpHBbIX n03B0JIHeT peaaKTMpO Baxb KJHOHH 
aHHMapHH, npeacTaBJieHHbie He b BHae tohck Ha och BpeMeHHoir 
anarpaMMbi, onpeaejraiomHX jihhib momcht HacTynjieHHH H3MeHeHnii 
napaMeTpa, a b enae rpacJiHKOB, HjuiiocTpHpyiomHX xapaKTep h BeiiHHHHy 
H3MeHeHHH napaMeTpa bo BpeMeHH. 3th KpHBbie odjiemaiOT noHHMaHne 
Toro, KaK od'beKx MeHaeTca b xoae amiMannn. HanpnMep, KpHBaa 
nojiojKeHHH od'beKxa mojkct HMeTb HaKJiOHHbie jiHHeiiHbie ynacTKH. KaacabiH 
TaKoii ynacTOK cooTBeTCTByeT H3MeHeHHio nojiojKeHHH odTjeKTa bo BpeMeHH, 
to ecTb ero nepeMeipeHmo. HeM cnjibHee HaKJiOH kphboh, TeM 6biCTpee 
nepeMeipaeTca oStjCkt. Ha pnc. 14.18 b KanecTBe npnMepa npHBeaeHa 
(JiyHKti,HOHajibHaH KpHBan npeo6pa30BaHHH nojioaceHHH. 



Pnc. 14.18. OyHKiiHOHajibHbie KpHBbie npeo6pa30BaHHH nojiojKeHHH npeacTaBjmioT eoGoii 
rpa(J)HKH H3MeHeHHH KoopaHHaT oGbeKTa no ochm XY h Z bo BpeMeHH 

H'rodbi BBi3BaTB OToSpaiKeHHe c)iyHKu,HOHajibHbix kphbbix onpeaejieHHoro 
Tpena, HeodxoanMO BbiaejiHTb cooTBeTCTByiomHH 3TOMy Tpeny offbeKT hjih 
napaMeTp b OKHe aepeBa Hepapxnn h m,ejiKHyTb Ha KHonne Function Curves 
(OyHKpHOHajibHbie KpHBbie). npaBaa nacxb OKHa anajiora Track View 
(npOCMOTp TpeKOB) npH 3TOM nepeBOaHTCH H3 peiKHMa npaBKH KJIIOHeH B 
peiKHM (JiyHKII,HOHajIbHbIX KpHBbIX. Ha r0pH30HTajIBH0H OCH 
c)iyHKii,HOHajibHbix KpHBBix OTKJiaabiBaexcH BpeMH, a Ha BepTHKajibHOH — 
HHCJiOBbie 3HaneHHH BbiaejieHHoro napaMeTpa. Ha pnc. 14.19 noKa3aHbi 
KHonKH naHejin HHCTpyMeHTOB OKHa anajiora Track View (npocMOTp 
TpeKOB), COOTBeTCTByiOIII,He peiKHMy (JiyHKpHOHajIbHblX KpHBbIX. 
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Phc. 14.19. KHonKH naHejiH HHCTpyMeHTOB oraa flnajioraTrack View (ripocMOTp TpeKOB) b 
peSKHMe (J)yHKI(HOHajIbHbIX KpHBbIX 


KojIHHeCTBO H3o6pa5KaeMbIX KpHBbIX — op Ha HJIH TpH — 3aBHCHT OT THna 
KOHTpojuiepa aHHMapHH , cooTBeTCTByiomero BbipejieHHOMy TpeKy. fljin Tex 
TpeKOB, KOHTpOJIJiepbl KOTOpbIX HMeiOT Ha BblXOpC epHHCTBCHHOe HHCJIO, 
xapaKTepH3yK)iu,ee co6oh pjiHHy, HiHpHHy hjim papnyc, 6ypeT OToSpancaTbCH 
OpHa (JiyHKU,HOHajIbHaH KpHBaH. JXjlH TpeKOB, HbM KOHTpOJIJiepbl HMeiOT Ha 
Bbixope no Tpn BejiHHHHbi, KaK b cjiynae aHHMapHH napaMeTpoB MacmTa6a, 
nojiojKeHHH hjih uBeTa, h 3 o 6 p anc a i ot e h Tpn KpHBbie. KpacHaH 

c|)yHKLi,HOHajibHaH KpHBan HJiJHOCTpnpyeT noBepeHHe bo BpeMeHH X- 
cocTaBJiHK>iu,eH aHHMHpy eMoro napaMeTpa hjih KpacHoro KOMnoHeHTa 
HBCTa, 3ejieHaH KpHBaH — Y-cocTaBJimoipeH hjih 3ejieHoro KOMnoHeHTa, a 
CHHHH KpHBaH Z-COC-TaBJIHK>III,eH HJIH CHHerO KOMnOHeHTa pBeTa. 

EpHHCTBeHHbIMH TpeKaMH, pjIH KOTOpbIX He OTOSpaJKaiOTCH 
(|)yHKLI,HOHajIbHbie KpHBbie, HBJIHIOTCH TpeKH nOBOpOTOB oS'beKTOB H 
raSapHTHbIX KOHTeHHepOB MOpH(J)HKa-TOpOB. OyHKUMOHajIbHbie KpHBbie PJIH 
3THX TpeKOB He H3o6pa5KaiOTCH, nOCKOJIBKy BCe KOHTpOJIJiepbl nOBOpOTOB 
hbjihiotch TaK Ha3biBaeMbiMH KOHmpojmepajviu-KeamepHuoHaMu 
(quaternion), KOTopbie xapaKTepH3yiOTCH Hei aepKaMH bbixophbix 3HaneHHH 
pjiH Kamporo H3 KJHoneH. OToGpaHceHHe 3aBHCHMOCTH ot BpeMeHH bbixophbix 
BejIHHHH KOHTpOJIJiepOB TaKOTO THna B BHpe (|)yHKIl,HOHajIbHbIX KpHBbIX He 
noppepiKHBaeTCH nporpaMMOH MAX. BnponeM, opHH H3 KOHTpojuiepoB 
npeo6pa30BaHHH noBopoTa, Euler XYZ Rotation (XYZ-noBopoT no Biuiepy), 
no3BOJiHeT o6ohth paHHoe orpaHHneHHe. KoHTpo JUiep Euler XYZ Rotation 
(XYZ-noBopoT no Siijiepy) Hcnojib3yeT BbixopHbie 3HaneHHH Tpex OTpejibHbix 
opHOMepHbix KOHTpojuiepoB, KOTopbie paccMaTpnBaiOTCH KaK yrjibi noBopoTa 
OTHOCHTejiBHO oceii X, Y h Z. Xoth pjiH caMoro KOHTpojuiepa noBopoTa no 
Ciijiepy HejibSH nojiyuHTb cjiy h k u, m o h aj i b h b i e KpHBbie, TaKne KpHBbie mojkho 
H3o6pa3HTb pjiH Kamporo H3 Tpex BXOpHbIX OpHOMepHbix KOHTpOJIJiepOB . 

Okho Track View (IIpocMOTp TpeKOB) no3BOJiHeT opHOBpeMeHHO OToSpancaTb 
c|)yHKU,HOHajIbHbie KpHBbie HeCKOJIbKHX TpeKOB, HMeHB KOTOpbIX pjlfl 3TOTO 
pojuKHbi 6 bitb BbipejieHbi npn ypep hc h b ae m o it KJiaBHiue Ctrl. Ecjih rpejiKHyTb 
Ha OpHOH H3 (JlyHKpHOHajIbHbIX KpHBbIX KaKOrO-TO TpeKa, BCe KpHBbie 
paHHOrO TpeKa CTaHOBHTCH aKTHBHBIMH . OnpepejIHTb TpeK, 
(|)yHKLI,HOHajIbHbie KpHBbie KOTOpOrO aKTHBH3HpOBaHBI, 



mojkho 6jiaro^,apH TOMy, hto y Taicoro TpeKa 3HanoK b BH,a,e 3eneHoro 
TpeyrojiBHHKa cjieBa ot hmchh Bbi/jejiHexcH TeM ace u,b6tom c|)OHa, hto h hmh 
B bi^eaeHHoro TpeKa. B cboio oaepe^b, mojkho anTHBH3HpoBaTb 
c[)yHKLi,HOHajibHbie KpHBbie TpeKa mejiHKOM Ha stom SHanKe. 

Ha aKTHBHbIX (|)VHKLI,HOHajIbHbIX KpHBbIX nOHBJIHIOTCH ynpaBJiHioiii,He TOMKH- 
MapKepbi b Bn/(e nepHbix fc b a/ip ara k o b . 3th tohkh cooTBeTCTByiOT 
KJiiOHeBbiM 3HaaeHHHM napaMeTpa, noBefleHHe KOToporo bo BpeMeHH 
HJHHOCTpHpyeTCH (|)yHKn,HOHajIbHOH KpHBOH. ECJIH HJ,ejIKHyTb Ha KaKOM-TO 
H3 TaKHX MapKepoB hjih pacTHHyTb BOKpyr rpynnbi MapKepoB BbmejiHK>ruyio 
paMKy, TO OHH BbiaejFHFOTCH. U,BeT BHyTpeHHeH HaCTH Bbl^ejieHHblX 
MapKepoB H3MeHHeTCH Ha SejibiH. Bbi^ejieHHbie Mapnepbi ^onycKaiOT 
H3MeHeHHe KaK hx nojiojKeHHH Ha niKare BpeMeHH, TaK h hhcjiobbix 
3HaaeHHH. Momcht BpeMeHH (Ka^p) HacTynaeHHH h HHCJiOBoe 3HaneHHe 
KJiiona aHHMauHM OTo6paacaiOTCH cnpaBa ot KaJKAoro Bbi^ejieHHoro Mapnepa 
nocjie LuejiHKa Ha KHonKe Show Selected Key Stats (IloKa3aTb CTaTH CTHKy 
Kjnona) b hhjkhch nacTH OKHa ^.Hajiora Track View (npocMOTp TpeKOB). 
JlroSbie H3MeHeHHH nojiojKeHHH Mapnepa Ha niKare BpeMeHH huh hhchoboto 
3HaaeHHH napaMeTpa aHHMapHH Be,ayT k aBTOMaTHnecKOMy oShobjichhio 
CI ipaBOHHbIX aaHHbix. 

y I ipaBJIHK)LHHe Mapnepbi (J)yHKU,MOHajIbHbIX KpHBbIX MOJKHO ^ofiaBjIHTb, 
yaa-'iHTb, nepeMeinaTb h m ae lli t a6 m p o b ax b aHajiorHHHO TOMy, KaK sto 
/lejiaercH c KjnonaMH aHHMapiiH b pejKHMe npaBKH KjnoneH. E/piHCXBeHHoe 
OTJiHHHe coctoht b tom, hto mojkho nepeMerpaxb Mapnepbi He TOJIbKO no 
T0pH30HTajIH, HO H nO BepTHKajIH , H3MCHHH TeM CaMbIM HHCJIOBOe 3HaneHHe 
KjnoHeBoro napaMeTpa. JXjih stoto b /lonojiHeHne k HHCTpyMeHTaM, 
aHajiorHHHbiM pejKHMy npaBKH KjnoneH, noaBJiaeTca erne o^Ha KHonKa — 
Scale Values ( M acmxaf) npo Baxb 3HaHeHHH), no3BOJunoiii;aH BbinojiHHTb 
MacniTaSHpoBaHHe 3HaneHHH napaMeTpa, cooTBeTCTByioiii,Hx MapKepy, He 
MeHHH nojiojKeHHH Mapnepa Ha BpeMeHHOH och. npn Hcnojib30BaHHH 
^aHHoro HHCTpyMeHTa (JiyHKn,HOHajibHaH KpuBan H3MeHneTCH b pea/ibHOM 
MacniTade BpeMeHH, OTodpajKan npoH3BO,a,HMbie nepeMeipeHHH MapKepa. 

B CJieayFOLUeM ynpaJKHeHHH BaM Iipe/ICTOHT B0Cn0JIb30BaTbCH pa3JIHHHbIMH 

HHCTpyMeHTaMH OKHa anajiora Track View (npocMOTp TpeKOB) ,a,jra 

MO^H(J)HKaiI,HH KJIfOHCM aHHMaiJHH B pejKHMe (JlyHKU,HOHajIbHbIX KpHBbIX. 

PABOTAC H>yHKpHOHAJIbHbIMH KPHBbIMH B OKHE flHAJIOrA TRACK VIEW (IIPOCMOTP 
TPEKOB) 

1 . rioBTopHO 3arpy3HTe (jiafiji anim-k-d.max c c o 1 1 p o b o aca a i o m e r o KHHry KOMnaKT- 
flHCKa. 

2. OTKpoHTe okho /pianora Track View (ItpocMOTp TpeKOB), mejiKHyB Ha fchoiikc 
O pen Track View (Otkpbitb okho npocMOTpa TpeKOB) naHejin HHCTpyMeHTOB. 
IIJ,ejiKHHTe npaBOH khohkoh mbiillh Ha CTpoKe Objects (OSbeKTBi) b OKHe aepcaa 
nepapxHH h BhifiepHTe b KOHTeKCTHOM mchh) KOMaH/iy Expand All (Pa3BepHyTb 
BCe). HT 06 bI CTajIH BHflHBI BCe TpeKH C aHHMaiJHeH. UjejIKHHTe Ha KHOnKe 
Function Curves (®yHKii,HOHajiBHBie KpHBBie), htoSbi nepeKJiiOHHTB okho 
npOCMOTpa TpeKOB B pejKHM fjly H KLIM OHajIBH BIX KpHBBIX. 

3. LU,ejiKHHTe Ha hmchh napaMeTpa npeoSpa30BaHHH Position (IlojiojKeHHe) 
odbeKTa-npojKeKTopa SpotOl, htoSbi BBi3BaTB OToSpajKeHHe cjiy h k u fi o h aj i b h bi x 

KpHBBIX 



hjih nojicmeHHH npojKeKTopa, a 3aTeM mejiKHuxe Ha ojihoh H 3 hhx, hto 6 bi aKTHBH- 
3HpOBaTB BCe TpH <[)yHKU,MOHajIbHhie KpHBbie. 

4. LU,ejiKHHTe Ha khoiiko Add Keys [HoSaBHTb kjiiohh), a 3aTeM Ha o^hoh ms cJivhk- 
U,HOHajIBHBIX KpHBBIX B MOMCHT BpeMeHH 0:3.0. B flaHHOH TOHKe BpeMeHHOH IHKa- 
jibi 6y/i,eT coajia h hobbih kjiioh aHHMapra nojiOHceHHH npoaceKTopa. 

5. LU,ejiKHHTe Ha fciioiikc Move Keys (IlepeMecTHTb kjiiomm), a 3aTeM Ha o^hoh h3 

KpHBbIX, HTOfibI OTMCHHTb Bbl/jejieHHe MapKepOB TOJIbKO HTO HoSaBJieHHOTO KJIIOHa 
aHHMapm. 

6 . KpacHaH KpHHan HJiJiiocTpHpyeT H3MeHeHne bo BpeMeHH X-KoopuHHaTbi npoaceK- 
Topa. m,ejiKHHTe Ha MapKepe ^aHHOH kphboh, cooTBeTCTByiomeM MOMeHTy 
BpeMeHH 0:3.0. h nepeTaipHTe stot MapKep bhh 3 npHMepHO no otmctkh -110. 
Cjie^HTe 3a 3HaneHHeM napaMeTpa b none oxc-iera, pacnonosKeHHOM b HM>KHew 
nacra OKHa npocMOTpa TpeKOB. O op .via kphboh h 3 mchhtch, yKaabman Ha to, hto 
ofi beKT 6y/jeT Mepnemiee ^BHi a i bcn b HanpaBJieHHH och X Ha HanajibHoii ctb^hh 
aHHMapHH, nocTeneHHO ycKopna nsHSKeroie no Mepe npHdjiHHceHHH k KOHny 
nepnop,a ami Mamin. 

7 . IlepeMecTHTe BepniHHy, BbinejieHHyio Ha mare 6 , BJieBO h BnpaBO. no Mepe ee 
iiepeviemeHMH fiyjiyr c^BHi ai bcn b Ty nee CTopoHy h MapKepbi ocTajibHbix HByx 
KpHBbIX, COOTBeTCTByiOmHe ^.aHHOMy MOMeHTy BpeMeHH, nOCKOJIbKy B O/IHOM 
KjnoHe aHHMapHH xpaHHTCH /jaHHbie o 3HaneHHHx Bcex Tpex cocTaBJimoin,Hx napa- 
MeTpa npeo6pa30BaHHH Position (IlojiosKeHHe). MsMeHenne BpeMeHHOH Koopmma- 
Tbi oflHoro H3 MapKepOB Benex k a bio m ar n m ec Ko.viy H3MeHeHHio nojiosKeHHH Ha 
OCH BpeMeHH OCTajIbHbIX MapKepOB. 

Pe/i,aKTHpoBaHHe 3 h a m e h h ri napaMeTpoB aHHMan,HH hjih H 3 MeHeHHe xapa Kxep n ctm k 
HHT epnojiHn,HH 3 THX napaMeTpoB KOHTpojuiepoM aHHMan,HH jiynme Bcero npoH 3 BO- 
^HTb B peiKHMe fJlyHKUHOHa;ibHbIX KpHBbIX. PiOCKOJIbKy KpHBaH HJIJIIOCTpHpyeT HC- 
THHHbie 3 H a H e H H H napaMCTpOB BO Bcex Kanpax aHHMan,HH, no H 3 MeHeHHIO ijlOpMbl 
kphboh Bbi cpa 3 y 3 Ke SyneTe bh/jctb pe 3 yjibTaT H 3 MeHeHHH xapaKTepncTHK HHTepno- 
jihiihh 3 HaneHHH napaMeTpa b iipoMe/KyrKax Meatfly kji io a e b bi m h KanpaMH. 


PaSoTa c KOHTpojiJiepaMH 

KaiKp,biH pa3, Koiya b nporpaMMe MAX co 3 flaeTCH aHHManiiH, nonBepraeMbiM aHHMa- 
ii,hh napaMeTpaM oO beK ra Ha3HanaeTCH tot hjih hhoh ran KOHTpojuiepa. CymecTBy- 
K5T JIB a Kjiacca KOHTpOJIJiepOB aHHMapHH: KOHTpOJIJiepbl, OCHOBaHHbie Ha KJI IO Max. H 
npoiiepypHbie. KoHTpojuiepbi, ochobclhh bie Ha k jitohox (key-based), xpaHHT naHHbie 
06 aHHMHpy eMbix napaMeTpax b BHjie KmoneH aHHMapHH — 3HaneHHH napaMeTpa b 
(JiHKCHpoBaHHbie MOMeHTbi BpeMeHH. Bee npoMeHcyroHHbie 3 h a m e h n h HaMemieMoro 
napaMeTpa paccnHTbiBaioTCH Ha ochobc KJiiOMeabix 3HaneHHH h .vie rojia HHTepnojm- 
u,hh, peanH3yeMoro KOHTpojuiepoM. PaajiMMHbie Tnribi KOTponnepoB, ocHOBaHHbix Ha 
Kjnoyax, no-pa3HOMy HHTepnojmpyioT /lamibie b HHTepBajiax MOKjiy KJiiOMeBBiMH 
MOMeHTaMH BpeMeHH. IJpouedypHhie (procedural) KoHTpojuiepbi He xpaHHT KmoneBbix 
3HaneHHH aHHMHpy eMbix napaMeTpoB: bmccto stoto BbixonHbie namibie tbkhx koh- 



TpcmjiepOB paccHHTbiBaiOTCH Ha ocHOBe HanajibHbix 3HaHeHHH, BBeAeHHbix 
nojib30BaTejieM, h (J)yHKii,HOHajibHOH 3aBHCHMOCTH, peajiH3yeM0H KOHTpojuiepOM. 

Ha3HaneHHe KOHTpojiJiepOB 

C noMOLu,bK) OKHa ^.Hajiora Track View (IIpocMOTp TpeKOB) bm MOJKeTe 
Ha3HaHaxb hjih 3aMeHHTb KOHTpojuiepbi aHHMau,HH jhoSbix napaMeTpoB. 
3aMeHHTb KOHTpojuiepbi, HaBHaneHHbie npn aHHMapiiH tbkhx 
npeo6pa30BaHHii oS'beKTOB, KaK Position/Rotation/Scale 

(riojio}KeHHe/noBopoT/MacmTa6), mojkho TaKHce npn noMonp KOMaH/ipoH 
naHejiH Motion (,Z],BH5KeHHe). 

KoHTpojuiep, Ha3HaHeHHbiH TOMy hjih HHOMy napaMeTpy, mojkct SbiTb 
H3MeHeH b OKHe ^Hajiora Track View (IIpocMOTp TpeKOB) nyTeM Bbip,ejieHHH 
HMeHH TpeKa b OKHe .zjepeBa nepapxHH h nocnepyiomero ipejiHKa Ha KHonKe 
Assign Controller (1 IasHaHMXb KOHTpojuiep). 3 th /jeilcTBHH Bbi3biBaiOT 
noHBJieHHe OKHa ^.Hajiora, Ha3BaHHe KOToporo mchhctch b 3aBHCHMOCTH ot 
HM eHH BbiSpaHHoro TpeKa. HanpnMep, ecjin BbiSpaH TpeK npeo6pa30BaHHH 
Position (PIojiojKeHHe), to okho pHajioxa SyzjeT Ha3biBaTbCH Assign Position 
Controller (Ha3HaneHHe KOHTpojuiepa nojiojKeHHH), KaK noKa3aHO Ha pnc. 
14.20. B 3tom OKHe npHBO^,HTCH nepeneHb Bcex KOHTpojuiepoB, KOTopbie 
MoryT 6biTb Ha3HaneHbi BbipejieHHOMy TpeKy. 



Phc. 14.20. Okho flHajiora Assign Position Controller (HasnaneHMe KOHTpojmepa 
nojioaceHHH) c nepeHHe.vi bo3mo5khbix KOHTpojuiepoB /yin TpeKa 
npeo6pa30BaHHH Position (IlojiosKeHHe) 

KaK bbi MO'/Kere BMjiexb H3 pnc. 14.20, ciihcok KOHTpojiJiepOB, KOTopbie MoryT Sbitb 
HaaHaxeHbi TpeKy npeo6pa30BaHHH Position (IlojioaceHHe), BKJnonaeT xpoHa/njaxh 
HaHMeHOBaHHH. Ecjih npn BBiOope HOBoro BapnaH i a nponaoH^eT nepexo# ot koh- 
Tpojuiepa, ocHOBaHHoro Ha Kjnonax, k i i p o n e ay p h o \i y KOHTpojuiepy hjih ot oflHoro 
iipoijeaypHoro KOHTpojuiepa k jjpyroMy, to bch paHee HacTpoeHHafl aHHM an,HH 
jiaHHoro TpeKa OyzjeT yipaMCHa. Ecjih ace Gy/iex BBinojiHeHO nepemnoHemie ot 
ojihoi'o THna KOHTpojuiepa, ocHOBaHHoro Ha Kjnonax, k apyroMy, to paHee 
onpejiejieHHbie fljiH jianHoro TpeKa kjiiohh aHHMapHH Synyr npeo6pa30BaHbi b 
COOTBeTCTBHH C XapaKTepHCTHKaMH HOBOrO KOHTpojuiepa. 




npn Bti6ope KOHTpojuiepa b OKHe pna/iora Assign... Controller (Ha3HaneHne 
KOHTpojiJiepa...) HMeeTCH bo3mojkhoctb opejiaTb stot ran KOHTpojuiepa 
npnHHTbiM no yMOJi hah mo, nj,ejiKHyB Ha KHomce Make Default (IlasHanara no 
yMOJinaHHK)). Ilocjie araro bccm napajvieTpaM Toro i+ce rana, KaK tot, k 
KOT opoMy npnMeHHeTCH paHHbin koh Tpojuiep, npn nx aHHMapnH 6ya,eT no 
yMOJinaHHK) Ha3HanaTbCH aHanorHHHbiH koh Tpojuiep. CjiepyeT H3MeHHTb 
npHHHMaeMbin no yMOJinaHHio ran KOTpojuiepa ohchb ocMOTpnTejibHO, Tan 
KaK 3 to MOJKeT CKa3aTbCH Ha pe3yjibTaTax amiMapHH b ropa3.no Sojibmen 
CTeneHH, He.vi bbi npennoJiaraeTe. HanpuMep, KOHTpojuiepbi npeo6pa30 BaHHH 
Position (IloiiO/KeHMe) Hcnojib3yiOTCH He tojibko npn aHHMan,HH MecTonojio - 
JKeHHH OfTbeKTOB, HO THKJKe npH aHHMaiJ,HH nOJIOHCeHHH raSapHTHBIX 
KOHTeiiHepoB MO,a,Hc|)HKaTopoB n onopHbix ToneK. Tan, ecjra c^ejiara 
Ha3HanaeMbiM no yMOJinaHHio p,jih npeo6pa30BaHHH nojiojKeHHH KOHTpojuiep 
Path (YnpaBJieHHe no jihhhh nyra), to mojkho nojiyHHTb 
ofSecKypatfiMBaiomne pe3yjibTaTbi, nocKOJibKy Bee 06'beKTbi OKancyTca b 
peHTpe rjiofiajibHoil cncTeMbi KOopnHHaT h He CMoryT ^BnraTbCH. 

KaK ynce roBopnjiocb, KOHTpojuiepbi, Ha3HanaeMbie TpeKaM npeo6pa30BaHnn 
oSTjCKTOB, MOJKHO H3MCHHTB C nOMOH],bK) KOMaHflHOH naHejiH Motion 
(/],BHJKeHHe). Ecjih m,ejiKHVTb Ha KopeniKe naHHOH KOMaH/iHofi naHejin npn 
Bbip,ejieHHOM 06'beKTe, TO nOHBHTCH pHfl, CBHTKOB, IIO^Of)HbIX nOKa3aHHBIM Ha 
pnc. 14.21. B BepxHeii nacra KOMaH^Hoir naHejin Motion (,Z],BHJKeHHe) bbi 
yBHp,HTe cbhtok Assign Controller (Ha3Ha.Hu.mb Konraporuiep), 
noKa3biBaK)m,nn, KaKne KOHTpojuiepbi Ha3HaneHbi npeo6pa30BaHHHM 
06'beKTa. Mojkho CMeHHTb ran KOHTpojuiepa, bbiacjihb HyjKHyio CTpoKy 
AepeBa nepapxnn b OKHe CBHTKa n m,ejiKHyB Ha KHonKe co 3HanKOM 
npeo6pa30BaHHH (3ejieHbiM TpeyrojibHHKOM) b jicbom BepxHeM yrjiy CBHTKa. 
B pe3yjibTaTe hohbhtch okho ^nanora, HasBaHne KOToporo mchhctch b 
3aBHCHMOcra ot hmchh BBiSpaHHoro npeo6pa30BaHHH. HanpnMep, ecjin 
Bbi6paHO npeo6pa30BaHne Position (IlojiojKeHHe), to okho ppsuiora 6ya,eT 
Ha3biBaTbca Replace Position Controller (3aMeHa KOHTpojuiepa nojiojKeHHa). 
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Phc. 14 . 21 . Cbhtkh KOMaHflHoii naHejin Motion (/tBHJKeHHe) npHMeHHTejiBHO k KOHTpojmepy Po- 
sitlon/Rotatlon/Scale (IIojio 3 KeHHe/noBopoT/MacmTa 6 ) h pa 3 BepHyTMH cbhtok 
A ssign Controller (Ha 3 HaHHTb KOHTpojuiep) 

CocTaB cbhtkob, H3o6pajKaeMbix HHJKe CBHTKa Assign Controller 
(Ha3Ha.Hu.mb Konmpojuvep), mchhctch b cootbctctbhh c reM, Karon ran 
KOHTpojuiepa npeo6pa30BaHHH 6 biji Hcnojib30BaH, KHonKa KaKoro H3 
npeo6pa30BaHHH HajKaTa b hhjkhch nacra CBHTKa napaMeTpoB /taHHoro 
rana KOHTpojuiepa, a TaKJKe KaKoii KOHTpojuiep npnMeHeH k BbiSpaHHOMy 
npeo6pa30BaHHio. PtocKOJibKy Ha pnc. 14.21 b KanecTBe KOHTpojuiepa 


Awign Conboftw 


T ramform ; Portion/ 
g Potion Bezier FJg| J J 

! ; :■> Rotation :TCBR. I 

L<>^ Scale :Beaer Sc. ;|j 
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npeo6pa30BaHHH Hcnojib30BaH KOHTpojuiep rana PRS — 
Position/Rotation/Scale (nojiojKeHHe/rioBopoT/MaciHTa6 ), btopbim 
cbhtkom naHejiH Motion (^BnaceHne) hbjih 6 tch cbhtok PRS Parameters 
(YlapaMempui nojio^cemm/ noeopoma/ Macuimada). B hhjkhch hbcth stoi o 
CBHTK a HaacaTa KHonKa npeo6pa30BaHHH Position (PIojiojKeHHe). Koh- 
TpojuiepoM npeo6pa30BaHHH nojioiKeHHH HBJiaeTCH Bezier (ynpaBJieHne no 
Be3be), hto Bbi3biBaeT noHBJieHne TpeTbero h neTBepToro cbhtkob — Key 
Info (Basic) (Cnpaerca o kjuohox (Basovas)) n Key Info (Advanced) (Cnpaexa o 
KJLhOHax (JfonojiniimejibHasL)). Xoth pa3JiHHHbie mnw KOHTpojuiepoB 
BbI3bIBaiOT noHBJieHne paSJIHHHbIX CBHTKOB, oSipaH CTpyKTypa CBHTKOB He 
MeHaeTCH. 

CBHTKH CO CpeaCTBaMM ynpaBJieHHH KOHTpOJIJiepaMH, OCHOBaHHbIMH Ha 
KJIK)HaX aHHMapHH , n 03 B 0 JIHK)T H 3 MCHHTB HHCJIOBbie 3 HaHCHHH H 
napaMeTpbi HHTepnojiapHH Kaacaoro KJHona MeToaaMH, iioxojkh.mh Ha Te, 
KOTopbie peanH 3 yiOTCH npn noMom,H OKHa ^.Hajiora Track View (PipocMOTp 
TpeKOB). Ecjih b TeKymeM Kaape HMeeTca kjikjh aHH.viaijHH BbiaejieHHoro 
KOHTpojuiepa, to b CBHTKax napaMeTpoB 3 Toro KOHTpojuiepa 6 yayr 
o 6 o 3 HaaeHbi HHCJiOBbie xapaKTepncTHKH KJHona h MeToaa HHTepnojiHu,HH 
ero 3 HaneHHH. Pa 3 JiHHHbie napaMeTpbi cbhtkob kombh^hoh naHejiH Motion 
(^BHJKeHHe) nOHCHHIOTCH HII/KC B pasaejiax, nOCBHmeHHbIX onncaHHio 
KOHKpeTHbIX THnOB KOHTpOJIJiepOB. 

KoHTpojiJiepbi, ocHOBaHHbie Ha KJiioHax 

aHH Mai^HH 

Bee KOHTpojuiepbi, ocHOBaHHbie Ha Kjnonax arm Manna, xpaHHT aaHHbie 06 
H3MeHeHHH napaMeTpoB oStjCktob bo BpeMeHH b BH^e KjnoneH, to ecTb 
3HaaeHHH aHHMnpy-eMbix napaMeTpoB b (JiHKCHpoBaHHbie momchtbi 
B peMeHH, Ha3biBaeMbie KJnoneBbiMH KaapaM h . Pa3JiHHHH Me /Kay 

KOHTpOJIJiepaMH COCTOHT B TOM, KBKHM 06pa30M HMH paCCHHTbIBaiOTCH 
3HaaeHHa napaMeTpoB b HHTepBajiax Meacay kihohcbbimh KaapaMH. PpacJinK 
H3MeHeHHfl bo BpeMeHH BbixoaHbix 3HaneHHH napaMeTpoB, 
paccHHTbiBaeMbix KOHTpojuiepoM , iipeacTaBJiaeT co6oh TaK Ha3biBaeMyio 
efiy HKimoHajLbHy k) Kpueyrn Konmpojmepa (controller's function curve). 

KoHTpojiJiep ynpaBJieHHH no Be3be 

Han6ojiee uinpoKO Hcnojib3yeMbiH KOHTpojuiep — KOHTpojuiep Bezier 
(ynpaBJieHne no Be3be) — npeo6pa3yeT TpaeKTopnio aBMaceHHH ofi'beKTa b 
cnjianH Be3be, npoxoaamHH nepea KJnoneBbie tohkh. Ecjih c riOMOiiibio 
KHonoK KOMaHaHoii naHejiH Motion (^BHaceHne) Bbi6paTb oaHO H3 
npeo6pa30BaHHH, KOTopoMy Ha3HaneH KOHTpojuiep Bezier (ynpaBJieHne no 
Be3be), to Ha KOMaHaHoii naHejiH OTo6pa3HTCH 6a30BbiH (Basic) h 
aonojiHHTejiBHbiii (Advanced) cbhtkh Key Info (Cnpaexa o \cmouax), noKa- 
3aHHbie Ha pnc. 14.22. 

B BepxHeii nacra CBHTKa 6a30B0H cnpaBKH o Kjnonax b cneTHHKe Time 
(BpeMa) yKa3biBaeTca momcht BpeMeHH HacTynjieHHH hjih HOMep Kaapa 
TeKyipero Kjnona aHHMapHH . KoppeKTHpya hhcjio b 3tom cneTHHKe, mohcho 
H3MeHHTB MOMeHT HacTynjieHHH KJHoneBoro coSbithh. Hcnojib3yHTe aae 
KHonKH c nepHbiMH CTpejiKaMH b jieBOM BepxHeM yrjiy CBHTKa ajm nepexoaa 
k nocjieayiomeMy hjih npeabiaymeMy KJHony aHHMa- 



u,hh. BMecTO 3Toro mo/Kho m,ejiKHyxb Ha KHomce c 6vkboh L cnpaBa ot 
cneTHHKa BpeMeHH (HOMepa Ka^pa), nxo6bi 3a6jioKHpoBaTb Bbi6paHHbiH 
kjhoh b TeKym,eM Ka^pe aHHMapHH , HCKjnonaH bo3mojkhocxb ohihSohhoxo 
nepeMenj,eHHH Kjnona no mKane BpeMeHH. Hhjkc cnexnHKa HOMepa Ka^pa 
Haxofl,HTCH nojia cnexHHKOB X Value (X-co-cxaBJiHiomaH), Y Value (Y- 
cocTaBJiHiom,aH) h Z Value (Z-cocxaBJiHiom,aH), OTofipa'/KaioiuHe HucjiOBbie 
3HaueHHH Koopfl,HHaT nojiosKeHHH o6x>eKxa b xeKym,eM Ka,a,pe. 



Phc. 14 . 22 . Cbhtkh Key Info (Basic) (CnpaBKa o Kjnonax (Ba30Baa)) h Key Info (Advanced) (CnpaB- 
Ka o KJiioHax (flonojiHHTejiBHafi)) KOMaHflHOH naHejiH Motion (,H,BH}KeHHe) npiiMeHH- 
TejiBHO k KOHTpojuiepy Bezier (ynpaBJieHne no Be3be) 

IlHHte CHexMHKOB MucjiOBbix 3HaMeHnii pacnojiaraioxcH p,Be 6ojibLune 
KHOIIKH, ynpaB JIHK)H],He (|)OpMOM (jiVHKLinOHailbHOM KpHBOH B MOMeHXbl 
Bxo^a b xoHKy KJnoueBOxo Ka^pa (In) h Bbixo^a H3 Hee (Out). 3xh khohkh 
no3BOJiHiox 3a^axb pacnojiojKemie KacaxejibHbix BeKxopoB cnjiaiiHa Be3be, 
nrpaiomero pojib cjiyHKUHOHtuibHOH KpHBoii, cjieBa h cnpaBa ox xohkh 
KJirona aHHMapHH. Ecjih meJiKHyxb Ha Qjxncm H3 Sojibrnux KHonoK h cjiexKa 
3a£,epjKaxb KHOiiKy mbihih b HamaxoM cocxohhhh, pacnpoexcH na Hejib 
/ioiiojiHMxejibHbix HHCxpyMeHxaxbHbix KHonoK, noKa3aHHbix Ha pnc. 14.23 h 
iipep,cxaBJiHK)m,Hx pasjiHHHbie BapnanxM noBe^eHHH (J)yHKH,HOHajibHbix 
KpnBbix b npoMeatyxKe mok/iv KJHonaMH. 

Illecxb HHCxpyMeHxoB ynpaBJieHHH KacaxejibHbiMH BeKxopaMH ciuiaitHa 
Be3be 3aflaiox pa3JiHHHoe iiOBe/ieHHe c() y h k um o h aj i b h o it kphboh napaMexpa 
npeo6pa30BanHH ofixeK xa nepe/t bxo^,om b xonKy KjnoneBoro tca/ipa h nocjie 
Bbixo/ia H3 Hee. no yMOJiuaHHio Hcnojib3yexcH nepBbiii xmii HacxpoHKM 
xaHxeHu,HajibHbix BeKxopoB, uxo ae^ex k nojiy hchhk) ^ocxaxouHO xjiaflKoro, 
npHHXHOxo Ha BHfl H3MeHeHHH napaMexpa o6x>eKxa b panoHe KJiiOHeBOxo 
Fca/tpa. I lasHaHeHHe ocxajibHbix KHonoK noHHXHO H3 H3o6pajKeH hbix Ha hhx 
3HauKOB. K npHMepy, BbiSop xpexbeii CBepxy khohkh (ynpaBJieHne xuna Step 
— CKauKoo6pa3Hoe) Be/j,ex k oxcyxcxBHio H3MeHeHHH napaMexpa aHH.viauHii 
b HHxepBaxax Meac^y KJnonaMH h pe3KOMy H3MeHeHHio napaMexpa npn 
^ocxHJKeHHH KjnoneBOxo Ka/tpa. 
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Phc. 14.23. KHonKH BbiGopa BapnaHTOB ynpaBJieHHH KacaTejibHbiMH BeKTopaMH KOHTpojuiepa 
Be3be 


riocjie^HHH, rnecxan KHonKa ynpaBJieHHH noJioaceHHeM KacaxejibHbix 
BeKTOpOB n03B0JIHeT BBinOJIHHTB HX IipOH3BOJIbHyiO HaCXpOHKy, peajIH3ya 
BapnaHT ynpaBJieHHH Custom (CnepHajiBHoe). Ecjih Bbi6paHa 3Ta KHonKa, 
CTaHOBHTCH /iocTyiiHbiMH napaMexpbi CBHXKa Key Info (Advanced) ( Cnpasica 
o KJuoHCix (/JonojiHumejibHCLsi)). CnexHHKH KoopflHHax b rpynnax In (Bxop,) h 
Out (BbIXOp,) CBHXKa flOnOJIHHXe^bHOH H H cj)Op M anH H O KJIKJHaX II03B0JIHK)X 
xohho HacxpaHBaxB nojioHceHHe MapKepoB KacaxejibHbix BeKxopoB, 
o6ecnenHBaH nojiHBiH kohxpohb Ha^ noBefleHHeM (J)yHKn,HOHajiBHOH kphboh 
b OKpeexHoexH KjnoHa aHHMan,HH . Boo6in,e xoBopa, HacxpoiiKy KacaxejibHbix 
BeKxopoB jiymne BbinojiHHXb b OKHe pnajiora 'track View (FIpocMOxp xpeKOB), 
nepeKHioneHHOM b peacHM (JiyHKpHOHajiBHBix kphbbix, nocKOJiBKy b 3xom 
cjiyaae mojkho m a h h i iy j i h p o b ax b KacaxejiBHbiMH BeKxopaMH b 

HHxepaKXHBHOM peacHMe, cpa3y ace HaSmonaH pe3y;ibxax, KaK noKa3aHO Ha 
pnc. 14.24. 



Phc. 14.24. B OKHe HHajiora Track View (npocMOTp TpeKOB), nepeKjnoneHHOM b peacHM (JjyHKiiHe 
HajIbHbIX KpHBbIX, MOJKHO HanpHMyiO MaHHIiyjIHpOBaTb KacaTejibHbiMH BeKTopaMH 
KJHOHeH KOHTpojuiepaBezler (YnpaBJieHHe no Be3be) 

KHonKa Normalize Time ( 1 1 o p m a ji h 3 o b ax b BpeMH) Bbi3biBaex 

riepepacupeaejieHHe Bbip,ejieHHbix Kmoneii no mKaae BpeMeHH xaK, nxo6bi 
BeaHHHHa npHpain,eHHH napaMexpa aHn Manna ox KJnona k Kmony 6bma 
o^HHaKOBOH Bcex Bbi/i,ejieHHbix KjnoneH. YcxaHOBKa (jniaacKa Constant 
Velocity (IlocxoHHHaH CKopocxb) oSecnenHBaex nonnepacaHne nocxoHHHoii 
CKopocxn H3MeHeHHH napaMexpa o6x>eKxa Meac/iy KmoneBbiMH KanpaMH. 




B cjie^yiomeM ynpaacHeHHH BaM npe^CTOHT bbhiojihhtb HacTpoiiKy Kacare.ibHbix 

BeKTopoB cJ)yHKu,HOHajibHBix KpMBbix KOHTpo;uiep;Bezier (ynpaB.ieHHe no Be.ibe) ,h;jih 

KOppeKU,MH flBHJKeHHH oOxieKTa. 

HCII0JIb30BAHHE KOHTPOJIJIEPA BEZIER (yilPABJIEHHE IIO EE3bE) 

1. 3arpy3HTe (Jianji whack 1 .max c conpoBoacAaiomero KHHry KOMnaKT-^ncKa. B 
3tom f|iah;ie coAepacHTca MOAeJib cpeHM, M3o6paacaioineH BpamaiomyiocH 
jionacTb. y/iapHiomyio no Many. 

2. FlepeMecTHTecb b KaAP 18, b kotopom JionacTb tojibko-tojibko npnKacaeTCH k 
M any b HaaajibHon CTa^nn y^apa no HeMy. Man AoaaceH ocTaBaTbca HenoABHac- 
hbim ao Hanajia ypapa, TaK mto hcoOxoahmo co3AaTb b stom na;ipe kjiioh aHHMa- 
n,HH IIO.IO/KeHMH .VI h h a . 

3. BbiAejiHTe Man n mejiKmrre Ha nojiayHKe Tahviepa aHM.viau.MM npaBon khoiikoh 
M bimn. B OKHe Anajiora Create Key (Co3AaTb kjiioh) cfipocbre cJuiaacKM Rotation 
(BpameHne) m Scale (MacnrraO), 3aTeM mejiKHMie Ha KHomte OK. B peayji biare 
SyfleT C03A3H kjiioh npeo6pa30BaHna noJioaceHHB Mima, MCiiojib3yioiu,MM KOopflH- 
HaTbi ero TeKyipero MecTa b cueHC. 

4. IlepeMecTHTecb b ica/ip 100 h b kjiioh me peacHM aHHMan,HH, mejncHyB Ha KHonKe 
Animate (AraMapHa). 1 1 iejiKHM re Ha KHomce HHCTpyMeHTa Select and Move 
(BbmejiHTb h nepeMecTHTb), a t amice BKJiiOHMie peacn vi orpaHHaeHHB 
npeo6pa30BaHHa ocbio X. B OKHe npoeKipnn Front (Bha cnepeAn) nepeMecTHTe 
Man BnpaBO k Kpaio ocHOBaHHa. Bocnpon3BeAHTe aHHMaujno. B KaApax c 0 no 18 
Man cjierKa cvieuiaerca bjicbo, a 3aTeM B03Bpam,aeTca CHOBa BnpaBO. 3to 
HeOojibmoe nepeMem,eHHe oSycaoBJieHO ocoOeHHOCTH.viM HHTepnojian,HH 
napaMeTpa nojioaceHHa AaHHMM thiiom KOH'rpojuiepa. 

5. IIl,ejiKHMTe Ha khoiikc Open Track View (OTKpbiTb okho npocMOTpa TpeKOB) h pa3- 
BepHHTe AopcBO nepapxHH, htoObi crraji bhach TpeK npeo6pa30BaHHa Position 
(IloaoHceHHe) ofrbeKTa Ball (Man). BbiAejiHTe hmb npeo6pa30BaHHa Position (FIojio- 
aceHHe) h ujejiKHMie Ha KHonKe Function Curves (Oy h k um o h aji bh bi e KpHBbie). 
flaaee m,ejiKHHTe Ha oahoh H3 cfiy hkuhoh a j i b h bi x kphbbix, htoObi CTann bhahbi 
kjiiohm TpeKa Position (nonoacemie), KaK noKa3aHO Ha pnc. 14.25. KaK mo hc ho 
cyAHTb no ([lopvie kphboh X-cocraBJiaiomeH npeo6pa30BaHHa noJioaceHHB 
(kphboh KpacHoro n,BeTa), KoopAHHaTa X Mima b MH i epBajie MeacAy KaApaMH 0 h 
18 He ocTaeTca nocToaHHofi. 

6. 1 1 IejiKHMre npaBOH KHonKoil Mbimn Ha yiipaBJimomeM tohkc kphboh npeo6pa30- 
BaHHfl no och X b KaApe 0. B noaBHBineMca OKHe Anaaora Key Info (CnpaBKa o 
Kjnonax) BbiflepMxe BapiiaHT ynpaBJieHMH Tnna Step (CKamcoo6pa3Hoe) Ha naHejiM 
HHCTpyMeHTOB rpynnbi Out (Bbixoa). BocnpoH3BeAHTe aHHMapnio . Tenepb Man 
ocTaeTca HenoABHacHbiM b HHTepBajie ot KaApa 0 ao KaApa 18, ho nocjie KaApa 18 
HaaHHaeT ABHacemie cjihuikom mcajichiio, nocTeneHHO ycKopaacn k KaApy 100. 
CjieAyer ace CAenaTb TaK, hto6bi vihh h a h m h aj i GbicTpo ABHiarbca c KaApa 18, 
nocTeneHHO 3aMeAJiaacb ao iio.ihom ocTaHOBKH b KaApe 100. 

7. B neBOM BepxHeM yrjiy OKHa Anajiora Key Info (CnpaBKa o miionax) mejiKHM ie Ha 
KHonKe co crpejiKon, yKa3biBaioin,eH BnpaBO, hto6bi iiepemn ko BTopoMy kjiiohv 



aHHMau,HH, to ecTb KJiK)Hy, OTHOCHiu,eMycH k ica,z;py 18. Bbi6epHTe BapnaHT 
yi ipaBJieHHH THiia Fast (BbiCTpoe) Ha naHejiH HHCTpyMeHTOB rpynnbi Out 
(Bbixop,) — /pin 3 toto cjie/iyeT mejiKHyTb Ha TpeTbeii CHH3y KHonKe naHejiH. 
CHOBa mejiKHHTe Ha KHOiiKe co CTpejiKoii, yKaabiBaiomen BnpaBO, ,zpiH 
nepexo^a k TpeTbeMy kjhohv aHUMapHH , p acno JioaceHHO My b tea/ipe 100. 
Bbi6epHTe Ha nanejiH HHCTpyMeHTOB rpynnbi In (Bxoa) BapnaHT 
ynpaBJieHHH rana Slow (Me^pieHHoe) — sto BTopaa CHH3y KHonKa nanejiH. 
Ha pnc. 14.26 noKa3an bha cjiy h k u, m o h a; i b h o h kphboh napaMeTpa 
aHHMapHH Ha jiaHHbin momcht. 



Phc. 14.25. <J>yHKU,HOHajibHaH KpHBaH npeo6pa30BaHHH Position (IIojioHceHiie) oSteKTa Ball 
(Maq) nepefl HacTpotncoH KacaTejibHbix BeKTopoB ynpaBjraiomiix ToneK 



Phc. 14.26. OyHKiiHOHajibHan KpHBaH npeo6pa30BaHHH Position (IIojiojKeHHe) oGbeKTa Ball 
(Maq) nocne HaeTpoHKH KacaTejibHbix BeKTopoB ynpaBJiHKHUHX ToneK 


8. 3aKpoiiTe oraa /pianora Key Info (CnpaBKa o Kinonax) h Track View 
(npocMOTp TpeKOB). BocnpoH3Be,a,HTe aHHMapHio. Tenepb ^BHHceHHe 
Msna BbirjiHflHT HopMajibHO, ho iipe/j,CTOHT em,e npoflenaTb Koe-KaKyio 
paSoTy Him BpaipeHneM nonacTH. CoxpaHHTe cJiaHJi non hmchcm 
whack2.max. Oh npuro^HTCH BaM .zpra HaeTpoHKH BpameHtiH jionacTH b 
cjic/iyiouieM ynpaiKHemiH. 

HTaK, b 3tom ynpaacHeHHH bbi HacTpanBajiH KacaTejibHbie BeKTopbi kphboh, 
h h 'rep 1 1 o j i h py io uj,e it 3HaneHHH napaMeTpa nojioiKeHHH .vinoa b HHTepBane 
MejK,ay KjnonaMH aHtiMaunn. ToHKyio HacTpoiiKy HHTepnojiHpyiomeH 
kphboh mo/Kho npoH3BO,o,HTb, BbiOnpaH BapnaHT ynpaBJieHHH 
KacaTejibHbiMH BeKTopaMH rana Custom (Cnepnajib- 




Hoe) h MaHHnyjiHpyH BeKTopaMH Bpymiyio /pin noJiyneHHH tohho toko it 
cJ)opMBi kphboh, KaKaa HeoSxo^HMa. 

TCB-KOHTpojiJiep 

TCB-KOHTpojuiep (ot cjiob Tension (HamsuKenue), Continuity 

(I IenpepiABHOcrrm ) h Bias (CMeuyenue)), hjih KOHTpojuiep ynpaBJieHHH no 
HaTHHCeHHIO, HenpepBIBHOCTH H CMemeHHK), HCnOJIB3yeT IIJIH HHTepnOJIHLI,HH 
3HaneHHH napaMeTpa aHHMapnH b HHTepBajiax Meac^y KjnonaMH iiHTb 
hhcjiobbix xapaKTepncTHK: Tension (HaTHJKeHne), Continuity 

(HenpepbiBHOCTb), Bias (CMeineHne), Ease To (IljiaBHbiH bxoa) n Ease From 
(rijiaBHblH BbLXOfl). OopMa (|)yHKLl,HOHajIbHOH KpHBOH KOHTpojuiepa 
6a3npyeTCH Ha KjnoneBbix 3Ha i ieHHHx napaMeTpa ohm M anna n 3HaneHHHx 
nepenncjieHHbix xapaKTepncTHK MeTona HHTepnojiHnnn. Flpn BbiSope Tpena 
c TCB-KOHTpojmepoM Ha KOMaH^HOH nanejiH Motion (flBHJKeHne) 
OToSpajKaeTca cbhtok Key Info (CnpaeKa o krjohox), nono^Hbin 
noKa3aHHOMy Ha pnc. 14.27. HTo6bi nojiymiTb nocxyn k napaMeTpaM Tanoxo 
KOHTpojuiepa H3 OKHa nnanora Track View (IlpocMOTp TpeKOB), inejiKHHTe Ha 
o^hom H3 Kjnonen aHHMaipH, ynpaBjiaeMbix KOHTpojuiepoM naHHOTO Tana, 
npaBoii KHonKoir Mbimn. 



Phc. 14.27. Cbhtok Key Info (CnpaBKa o Knionax) KOMaHflHOH naHejinMotion (/],BHJKeHHe) /jjih 
TCB-KOHT pojuiepa npeo6pa30BaHHH nojiosKeHHH 

B CBHTKe Key Info (CnpaBKa o krwhox) TCB-KOHTpojuiepa mm BCTpenaeM 
TaKne ace cpencTBa Bbi6opa HOMepa Kanpa, Sjiokhpobkh Kjnona h TaKne ace 
cneTHHKH 3 HaneHHH cocTaBJunoiniix napaMeTpa no ochm X, Y h Z, KaK h b 
paccMOTpeHHOM Bbime CBHTKe Key Info (Basic) (CnpaBKa o krjohox (Bcl308clh)) 
KOHTpojuiepa Be3be. B n aHHOM cjiynae TCB-KOHTpojuiep npnMeHeH k 
npeo 6 pa 30 BaHHio Position (TlojiojKeHHe), TaK hto b cneTHUKax X Value (X- 
cocTaBJiaioinaa), Y Value (Y-cocTaBjnnoinaH) h Z Value (Z-co-CTaBJunoinan) 
conepmaTca 3 HaneHHH KoopnnHax nojiojKeHHH 06'beKTa b xeKymeM Kanpe. 
KoppeKTHpoBKa jnoSoro H 3 sthx 3 HaneHHH BeneT k H 3 MeHeHHio nojioaceHHH 
06'beKTa. 




Hnace chcthhkob 3HaneHHH napaMeTpa npeo6pa30BaHHH o6T>eKTa 
pacnojiaraeTca ^aarpaMMa hhhhh khiohch (Key Curve Chart), KOTopaa 
npeacTaBJiHex co6oh rpa(|)HK CKopocra H3MeHeHHH 3Toro napaMeTpa b 
OKpecTHOCTH KnioneBoro Kanpa. KpacHbih KpecraK Ha BepniHHe kphboh 
o6o3HanaeT m e e t o 1 1 o j i o ace h h e KjnoneBoro Kappa, a nepHbie KpecTHKH 
xapaKTepn3yiOT H3MeHeHne napaMeTpa npeo6pa30BaHHH o6T>eKTa b Kappax, 
npepinecTByiomHX KjnoneBOMy n cnepyiomHX nocjie Hero. Xoth 3to h ypo6HO 
— HMeTB pnarpaMMy jihhhh Kmoneii nepep rjia3aMH, Ha caMOM pene 3Ta 
flnarpaMMa hbhhctch He cjihiukom xoponiHM cpepcTBOM OToSpaaceHHH 
bjihhhhh napaMeTpoB KOHTpojuiepa Ha ero (J)yHKu,HOH£uibHyK) KpHByio. 
Topa3po jiynrne nojib30BaTbca pjia HacTpoiiKH xapaKxep hcth k 

HHTepnojiHijHH okhom pHanora Track View (FIpocMOTp TpeKOB) b pencil Me 
cjWHKHHOHajIbHblX KpHBbIX. 

BejiHHHHa Tension (HaTHHceHHe) hsmchhct «CTeneHb h bth ace h h h » , to ecTb 
KpnBH3Hy cJ)yHKn,HOHajibHOH kphboh b paiiOHe KjnoHa aHHMau,HH. Korpa 
3HaneHHe HaTHHceHHH bcjihko, jihhhh khiohch cnpHMneHa h HMeeT h3hom b 
TOHKe KJiiona, a ^BHaceHne o6T>eKTa b paiiOHe KmoneBoro Kappa BbirnnpHT 
KaK pbiBOK. rtpn Majibix 3Ha L ieHnax h aTaace hhh jihhhh khiohch BbirnapHT 
CHJibHO CKpyrHeHHOH , c nnocKOH BepniHHOH, a pbhjkchhc o6T>eKTa 
npOHCXO^HT IIJiaBHO. 

riapaMeTp Continuity (HenpepbiBHOCTb) ynpaBHHeT bchhhhhoh yrjia, nop 
KOTOpbIM HHHHH KHIOHCH BXOpMT B TOHKy KHIOHCBOrO Kappa H BbIXOpHT H3 

Hee. /JonycTHMoe 3HaneHHe mchhctch ot 0 po 50. 3HaneHHe 25 hbhhctch 
e^HHCTBeHHbiM, npH KOTopoM (J)yHKn,HOHaHbHaH KpHBaa napaMeTpa 
npeo6pa30BaHHH 06 'BeKTa He HMeeT H3noMa b tohkc KHioneBoro Kappa. 
BoHbniHe 3HaneHHH napaMeTpa HenpepbiBHOCTH BepyT k noHyneHnio 
pByrop6oH kphboh khiohch. Manbie 3HaneHHH HenpepbiBHOCTH 3acTaBHHiOT 
cJ)yHKn,HOHaHbHyio KpHByio npH6jinacaTbCH k npaMbiM hhhhhm, 
CBH3bIBaK>mHM TeKyiII,HH KHIOH C COCeflHHMH. 

BenHHHHa Bias (CMenjeHHe) ynpaBHHeT noBopoTOM KacaTenbHbix BeKTopoB 
npn Bxope (J)yHKnHOHajibHOH kphboh b TOHKy KHiOHa h Bbixope H3 Hee. 
Bonbinne 3HaneHHH CMeipeHHH Bbi3biBaiOT cflBHr MaKCHMyMa napaMeTpa 
npeo6pa30BaHHH o6T>eKTa Biiepep no BpeMeHH, to ecTb 3acTaBHHiOT 
napaMeTp npoponncaTb CBoe H3MeHeHHe ponbine, neM 3apano khiohom 
aHHMapHH . Manbie SHaneHHH epBnraiOT MaKCHMyM Haaap no BpeMeHH, to 
ecTb 3acTaBHHiOT napaMeTp npeo6pa30BaHHH pocthhb Tpe6yeMoro 3HaneHHH 
paHbine, neM HacTynHT khiohcboh Kapp. 

Bonbinne 3HaneHHH napaMeTpoB Ease To (rinaBHbiH Bxop) h Ease From 
(riHaBHbiH Bbixop) 3aMe/piHiOT CKopocTb HapacTaHHH napaMeTpa aHiiManiiH 
npn Bxope b TOHKy KHiona h Bbixope H3 Hee cootbctctbchho. 

B cjiepyioipeM yupaacHeHHH BaM npepcTOHT B0cn0Hb30BaTbca cpepcTBaMH 
HacTpoiiKH xapaKTepncTHK HHTepnoHHu,HH TCB-KOHTponnepa pna 
KoppeKpHH Bpain,eHHH nonacTH H3 npepbipyipero ynpaHCHeHHH. 

HdI0JIb30BAHHE TCB-KOHTPOJIJIEPA 

1 . Ecjih bbi He 3aK0HHHjm BbinoHHeHHe npepbipymero ynpaacHeHHH, to 3arpy3HTe 
cpai in whack2.max c conpoBOSKpaiomero KHHry k o m 1 1 a fct - p m o k a . 

2. BocnpoM3BeaMTe aHMMauHio h noHaSniopaHTe 3a BpaipeHneM nonacTH Ha npoTH- 
HceHHH nepBbix 20 KappoB. JionacTB BpamaeroH c nocTOHHHoii CKopocTBio, b to 



BpeMH KaK xoTejiocb 6bi, hto6bi OHa HaHHHaxa BpameHHe Me/pieHHO, 
nocTeneHHO ycKopaacb no Mepe npnSjinjKeHHH k HMHCHeh TOHKe 
TpaeKTopnn CBoero p,bh HceHUH. 

3. Hto6bi yBH^eTb BpameHHe jionacTH b .zjeTajiHx, BbiOepnxe KOMaHpy File >• 
Preferences (Oaiiji >• PlapaMeTpbi), nj,ejiKHHTe Ha KopeniKe BKJia^Kn 
Viewports (OKHa npoeKn,nn), ycTaHOBHTe b cneTHHKe Ghosting Frames 
(Ka^poB-^BOHHHKOB) hhcjio 10, b GHeTHHKe Display Nth Frame 
(IIoKa3biBaTb Ka'/Kp,biH M-ii Ka/ip) — hhcjio 2, h ycTaHOBHTe 
nepemnoHaTejib Ghost Before and After (Abohhhkh ro h nocjie). menKHHTe 
Ha KHonKe OK, htoSm 3aKpbiTb okho ^najiora Preference Settings (Ha- 
CTpoiiKa napaMeTpoB). PacKpoirre Memo Views (FlpoeKn,HH) h Bbi6epHTe 
KOMaH^y Show Ghosting (rioKa3 ^bohhhkob). BbmenHTe jionacTb b okhc 
npoeKn,HH Front (Bh^ cnepep,n), hto6bi CTajin bh^hbi ee abohhhkh, KaK 
noKa3aHO Ha pnc. 14.28. lil,ejiKHHTe Ha KHonKe Min/Max Toggle 
(CBepHyTb/Pa3BepHyTb), pa3BepHyB okho Front (Bh^ cnepean) bo Becb 
aKpaH. 



Phc. 14 . 28 . /Ibohhhkh JionacTH, noKa3biBaiomiie ee nojiojKemie b CMejKHbix Kanpax aHHMaipiH 

4. IIl,ejiKHHTe Ha KopemKe KOMammoii nanejm Motion (/fBH/KeHHe) . B 

CBHTKe PRS Parameters (Flapajviempbi 

nojLOJtcemm/ no sopo ma / MaciumaSa ) ipejiKHHTe Ha KHonKe Rotation 
(BpameHHe), hto6bi Bbi3BaTb noHBJieHHe cbhtkob c napaMeTpaMH 
KOHTpojuiepa BpameHHH. 

5. FlepeimHTe b Kap,p 0, r^e pacnonaraeTCH nepBbifi kjhoh an m m aim h 
BpameHHH JionacTH. B cbhtkc Key Info ( Cnpasica o kjuohox) ycTaHOBHTe 
napaMeTp Ease From (IljiaBHbiH Bbixoa) paBHbiM 50. 

6. nepeir^HTe b Kap,p 20, r^e pacnojiaraexcH TpeTHH kjiioh aHHMapHH 
BpameHHH JionacTH. B cbhtkc Key Info ( Cnpasica o kjuohox) yMeHbmHTe 
3HaneHHe napaMeTpa Angle (Yroji) TaK, hto6bi Jionacxb ep,Ba Kacanacb 
MHHa. 

7. 3a6HOKHpyHTe khiohh bhhm apHH b Ka/ipax 18 h 20. JionacTb Oy/iex 
KacaTbCH MHHa b Ka^pe 18 h OTCKaKHBaTb ot Hero b Ka^pe 20. B Ka^pe 19 
jionacTb cjierKa npoHHKaeT BHyTpb MHHa. Bbi6epHTe KOMaHpy MeHio File 
> Preferences (OaiiJi >• 



napaMe'i pbi), ipejiKHHTe Ha KopeniKe BKJiaflKHViewports (OKHa npoeKipiH) h ycTa 
HOBHTe b cneTHHKe Ghosting Frames (Ka/ipoB-jiBOHHHKOB) hmcjio 1, a b cqe rHMKe 
Display Nth Frame (lloKa3BiBaTB KasKABiH M-h Ka^p) — ra K/Ke hhcjio 1 . 

8. B Ka/ipe 19 orMerbre nojio>KeiiMe jieBoro Kpaa m h h a b OKHe npoeKprm Front (Bha 
cnepe^n). ilepeM,a,HTe b Ka^p 18, b kotopom jionacTB yflapneT no Many; TaM 
pacnojiosKeH B iopoti kjiioh aHHiiauiiH jionacTH. Cne^H 3a abohhhkom H3o6pasKe- 
hhh JionacTH, OTKoppeKTnpyMre BenHHHHy napaMeTpa Ease From (ITjiaBHBiH bbi- 
xoa) TaK, MTo6bi jionacTB ep,sa KacajiacB Mima b Ka,o,pe 19. BejmnHHa napaMeTpa 
Ease From (RiiaBHBiH bbixoa) pojDKHa cocTaBJiHTB npn stom okojio 20. BbiKiiioime 
M3o6pa>KeHMe ^bohhhkob h BOcnpoH3BepHTe aHHMapmo . 

B TOJIBKO MTO BbinOJIHeHHOM ynpaiKHeHHH BBI HaCTpaHBajIH XapaKTepHCTHKH HHTep- 
nojiHiiHH TCB-KOHTpojuiepa, hto6bi 3acTaBHTb JionacTB BpainaxbCH aojdkhbim o6pa- 
30 m. OToOpajKeHne abohhhkob npn naerpohKe xapaKTepncTHK HHTepnojiHii,HH 
no3BOJiHeT cpa3y Hte bhactb 3(jxj)CKT ot h 3 m e h e h h h napaMeTpoB. 

KoHTpojiJiep On/Off (Bkji/Bbikji) 

KoHTpojuiep On/Off (Bkji/Bbikji) ncnojiB3yeTcn ajih ynpaBJieHHH aHHMauHeii TaKnx 
napaMeTpoB oSbcktob h moahcJih KaropoB , KOTopBie MoryT HaxopHTBCH hjih bo bkjiio- 
neHHOM, hjih b b bi kjiio h e h h o m coctohhhh. B OKHe pHajiora Track View (FIpocMOTp 
TpeKOB) TpeK, k KOTopoMy npHMeHeH KoHTpojuiep On/Off (Bkji/Bbikji), 
OKpamHBaeTCH cmiomHBiM chhhm hb6tom b Tex Ka/ipax, rjie napaMeTp aHHMapnn 
BKjnoneH, h He HMeeT OKpacKH TaM, rjie napaMeTp bbik jnoneH . Kai+cjibiii kjiioh 
aHHMau,HH, /joOaB.iHeMbiH k napaMeTpy, ynpaBjraeMOMy KOHTpojuiepoM On/Off 
(Bkji/Bbikji), 3acTaBJineT napaMeTp nepeKjnonaTbCH b np othb ono JiosKHoe coctohhhc. 
B pe3yjiBTaTe npn floSaBjieHHH KJiiona BicjiioieiiHoe hjih BBiKjnoneHHoe coctohhhc 
napaMeTpa hsmchhctch Ha npoTHBonojioiKHoe bo Bcex nocjiejiyioinMx Ka/ipax 
aHHMapHH. 

CjiejiyiOLuee ynpajKHeHHe no3HaKOMHT Bac c HcnojiB30BaHHeM KOHTpojuiepa On/Off 

(Bkji/Bbikji). 

MCn0JIB30BAHHE KOHTPOJUIEPA ON /OFF (BKJI /BbIKJl) 

1 . Coa/jaine oO'BeKT-iiapajuiejieiiHiie^ h mejiKHHTe Ha KHonKe Open Track View (Ot- 
KpBITB OKHO npOCMOTpa TpeKOB). 

2. Pa3BepHHTe pepeBO nepapxHH, hto6bi CTann bhjihbi TpeKH noppepeBa ofi'beKTa 
BoxOl (napajinenemmepO 1 ). LL(ejiKHHTe Ha hmchh ofi'beKra BoxOl 
(riapajiJiejieiiH-iiejiO 1 ). hto6bi bbipcjihtb ero. 

3. IU,ejiKHHTe Ha KHonKe Add Visibility Track (/(odaBHTB TpeK bhphmocth) naHejm 
HHCTpyMeHTOB OKHa pnanora Track View (npocMOTp TpeKOB). K odbeKry BoxOl 
(napajinenemmepO 1 ) 6ypeT poOaBneH TpeK Visibility (Bhphmoctb). no 
y.viojiHaHHio k 3TOMy TpeKy npHMeHHeTCH KoHTpojuiep rana On/Off (Bkji/Bbikji). 
napaMeTp, ynpaBJiaeMBiii pa h h bi \i KOHTpojuiepoM, b hcxophom coctohhhh 
HBJineTCH BKJnoneHHBiM. noKa napaMeTp bhphmocth brjiiohch, o6T>eKT bmpch b 
OKHax npoeKiiHH. Korpa napaMeTp bh^hmocth BBiKjnoneH, oO bckt nepecTaeT 
Sbitb bhphmbim. 



4. UJ,ejiKHHTe Ha KHomce Add Keys (/(obaBHTb kjhohh), a 3aTeM Ha TpeKe 
napaMeTpa Visibility (Bhahmoctb) b Ka^pe 20. B stom Ka^pe 6ya,eT cosaah 
kjiioh aHH.viauHH, nepeBOA,Hin,HH KOHTpojuiep rana On/Off (Bkji/Bbikji) b 
BBIKJIIOHeHHOe COCTOHHHe, HaHHHaH C KB/ipa 20. 

5. LU,ejiKHHTe Ha TpeKe Visibility (Bha,hmoctb) b lampe 80. B pe3yjiBTaTe b 
3 tom Kaape Oy^eT cosaaH kjhoh, iiepeBOAHinHH KOHTpojuiep bo 
BKJIIOH eHHOe COCTOHHHe. 

6. LLl,ejiKHMTe Ha TpeKe Visibility (Bhahmoctb) b Ka/ipe 40. B stom Ka^pe 
C03^aeTCH KJHOH, I ie p e B OAH LUO H KOHTpojuiep BO BKJHOHeHHO e COCTOHHHe. 
riocKOJiBKy Tenepb k MOMeHTy ^ocTHHceHHH Ka^pa 80 KOHTpojuiep 
OKa3biBaeTCH bo b k j i ki h e h h o m coctohhhh, kjhoh b Ka^pe 80 Tenepb 
nepeKJHOHaeT coctohhhc KOHTpojuiepa c bkhiohchhoto Ha BbiKJiiOHeHHoe. 
Ha pnc. 14.29 noKa3aH TpeK Visibility (Bmahmoctb) ym od'beKxa BoxOl 
(napaj’uiejieiiHiie^O 1). npn aHHMaipH napajuiejieiiH ne/i 6yn;eT ocTanaTbCH 
BHHH.vibiM p,o KHApa 20, nepecTaneT SbiTb bha,hmbim b KaApax c 21 no 39, 
bhobb CTaneT BHAHMbi.vi c KaApa 40 ao Ka^pa 79 h onHTb HcnesHeT H3 BHAy 
c KaApa 80 ao KOHpa BpeMeHHoro cerMeHTa. 



Phc. 14.29. Okho AHajiora Track View (IIpocMoxp Tpcicoii). noKa3biBaiomee fleHCTBHe 
KOHTpojuiepa Tana On/Off (Bkji/Bbikji), npuMeHemroro k TpeKy Visibility 
(BHAHMOCTb) o6x.eKTa 


Xoth KOHTpojuiep rana On/Off (Bkji/Bbikji) no y moj i hhh h kj npHMeHHeTCH 
tojibko k TpeKaM Visibility (Bha,hmoctb), oh TaKHce mohcct Hcnojib30BaTbCH 
A4H ynpaBJieHHH aHHMapneH APyrnx napaMeTpoB, KOTopbie MoryT 
HaXOAJITbCH BO BKJIIOHeHHOM H Bbl KJHOHeHHOM COCTOHHHHX. HpHMepOM 
TaKoro poaa napaMeTpoB mohcct cjiyncHTb TpeK Smoothing (CrjiaiKHBaHHe) , 
Ha3HaHaeMbiii OojibineH nacra o 6 b e kt o b - 1 1 p h m h t h b o b . 

HTaK, b A aHHOM pa3Ae;ie obcync/iajiHCb npHMepbi KOHTpojuiepoB, 
OCHOBaHHbIX Ha KJHOHaX aHHMapHH . HeKOTOpbie pa3HOBHAHOCTH 
KOHTpojuiepoB ashhofo rana He no najin b hhcjio paccMOTpeHHbix, oahoko 
OHH HBJIHIOTCH 1 1 pO M 3 B OAH bl M H OT OnHCaHHbIX KOHTpO JIJiepOB . K npHMepy, 
KOHTpojuiep Linear Position (JlHHeHHoe ynpaBJieHHe no hohcchhcm) hbhhctch 
npoH3BOAHbiM ot KOHTpojuiepa Bezier Position (YnpaBJieHHe nojionceHHeM no 
Be3be), OTJiHHaHCb ot Hero tohbko tcm, hto cjiy h k fih o h aji b h an KpHBan 
KOHTpOJIJiepa JIHHeHHOrO ynpaBJieHHH COCTOHT H3 OTpe3KOB npHMBIX JIHHHH. 
B cneAyiomeM pa3Aejie HaM upeACTOHT o6cya,HTb npoii,eAypHbie 
KOHTpojuiepbi. KoHTpojuiepbi AaHHoro rana He xpaHHT KmoneBbix 3HaneHHH 
napaMeTpoB; bmccto stopo TeKymne 3HaneHHH napaMeTpoB aHHMan,HH 
paCCHHTBIBaiOTCH Ha OCHOBe HCXOAHbIX AaHHbIX, BBCAeHHblX 
noHb30BaTeHeM, h cj)yHKii,HOHajibHoro BbipanceHHH, neHcaipero b ochobc 
KOHT pojuiepa. 



npoi^e^ypHbie KOHTpojiJiepbi 

BOJIBIHHHCTBO IipOUe^pHblX KOHTpOJIJiepOB HMeiOT CBH3aHHbie C HHMH OKHa 
AHanora Properties (CBOHCTBa), .zpia Bbi30Ba KOTopbix cjie,nyeT Bbi^ejiHTb 
TpeK c HasHaneHHbiM eMy npope.oypHBiM KOHTpojuiepoM b OKHe ^nanora 
Track View (PipocMOTp TpeKOB) hjih Ha KOMaH^Hoii naHejin Motion 
(/^BHJKeHHe) , mejiKHyib Ha hmchh Tpena npaaoH khohkoh mbihih h BbiOpaxb 
KOMaH^y Properties (CBOHCTBa) b koht6kcthom Memo. C stoh ace uejibio b 
OKHe ^Hajiora Track View (PipocMOTp TpeKOB) mojkho Bbi^ejiHTb TpeK h 
nj,ejiKHyTb Ha KHonKe Properties (CBOHCTBa) hjih npocTO ipejiKHyTb Ha TpeKe 
npaBoii khohkoh mbihih b OKHe npaBKH. 

KoHTpojiJiep Path (YnpaBJieHHe no jihhhh nyra) 

KoHTpojuiep Path (ynpaBJieHHe no jihhhh nyra) no3BOJiaeT npe,a,CTaBHTB 
TpaeKTopmo nepeMeipeHHH o6T>eKTa b BH^e cmiaHHa. IlojiojKeHHe o6x>eKTa 
Ha TpaeKTopHH b nocjie^OBaTejibHbix Ka^pax aHHMau,HH onpe^ejiaeTCH 
fljiHHoii hjih hhcjiom BepiHHH cnjiaima h npopenraoH Mepoit. Ecjih 
npopeHTHan Mepa nojioiKeHHH o6x>eKTa paBHa 0, to oh Haxo,zi,HTCH b nepBoii 
BepuiHHe crniaiiHa TpaeKTopHH . Ecjih npopeHraan Mepa paBHa 100, to 
oStjCkt noMeipaeTCH Ha KOHije TpaeKTopHH. Pio Mepe yBejinneHMa 
npopeHTHOH Mepbi ot 0 po 100 oOtckt nepeMeipaeTCH ot Hanajia 
TpaeKTopHH k ee KOHiiy. KoHTpojuiep Path (YnpaBJieHHe no jihhhh nyra) 
MOJKeT npHMeHHTbca tojibko k TpeKaM npeo6pa30BaHHH Position 
(IlojiojKeHHe). 

Ilpn HasHaneHHH oO'beKxy KOHTpojuiepa Path (YnpaBJieHHe no jihhhh nyra) 
Ha KOMaHflHOH naHejin Motion (^BHaceHne) noaBJiaeTCH cbhtok, iiopoOHbiH 
noKa3aHHOMy Ha pnc. 14.30. KHonKa Pick Path (Y Kasaxb nyra) no3BOJiHeT 
BbiOpaTb pByMepHyio (JiopMy, b^ojib KOTopon aojiaceH nepeMeipaTbcn oO'beKT. 
Ecjih yKa3aTb (jiopMy, cocTOHinyio H3 HecKOJibKHx ciuiaiiHOB, to b KanecTBe 
nyra OyzjeT Hcnojib30BaH tojibko nepBBiH ciuiaiiH (JiopMbi. B paspejie Path 
Options (CBOHCTBa nyra) napaMeTp % Along Path (% b^ojib nyra), hhcjichho 
paBHBiH b bi p ance hho mv b npopenrax oraoineHHio BpeMeHH, npoinepinero c 
Hanajia aHHMapHH , k o6m,eH npopojnKHTejiBHOcra BpeMeHHoro cerMeHTa, 
3apaeT nojioHceHHe o6T>eKTa Ha TpaeKTopHH pbhjkchhh. Ilpn 
n e p b o h a h a j i b h o m npHMeHeHHH k o6T>eKTy KOHTpojuiepa Path (YnpaBJieHHe 
no jihhhh nyra) a b to m ax n h e c kh co3paiOTca paa KJiiona ami m aiin n . B 
nepBOM icappe aHHMapHH BejiHHHHa napaMeTpa % Along Path (% baojib 
nyra) ycTaHaBJiHBaeTca paBHOH 0, a b nocjie/iHeM Kappe xeKymero 
BpeMeHHoro cerMeHTa npopeHraaa Mepa nojioiKeHHa aapaeTCH paBHOH 100. 

Korpa (JuiaacoK Follow (CjiepOBaxb) cOpoineH, oObckt nepeMeipaeTCH no 
TpaeKTopHH, He MeHsu c bo eft opneHTapHn. YcTaHOBKa (JuiajKKa Follow 
(Cjiep,OBaTb) 3acTaBjnieT oOtckt mchh'I’b cboio opHeHTapmo npn 
nepeMem,eHHH no TpaeKTopHH thkhm o6pa30M, htoSbi npo^ojiBHaa ocb 
oO'beKxa Bcer^a Sbuia HanpaBJieHa b^ojib TpaeKTopHH. nepeKjnonaTeJiB Axis 
(Ocb) b HHiKHeH nacra CBHTKa Path Parameters (tlapaMempiA nymu) 
no3BOJiaeT yKa3aTB, Kanaa H3 oceft jioKajiBHOH chctcmbi Koop/iHHax oO'bCKxa 
^ojiJKHa 6bitb BBipoBHeHa b^ojib TpaeKTopHH, a TaKace ^ojiiKHa jih 3Ta ocb 
yKa3biBaTB Biiepea ((juiaacoK Flip (PlepeBepHyTB) cSpomeH) hjih Hasaji 
(((iJiaiKOK ycTaHOBJieH). 

YcTaHOBKa cjuiaiKKa Bank (KpeHHTBca) 3acTaBJiHeT oObeiCT HaKJiOHHTBCH Ha 
noBopoTax TpaeKTopHH. CTeneHB HaKJiOHa 3aBHCHT ot kphbh3hbi cnnaftHa b 
flaHHoii TOHKe TpaeKTopHH. Ecjih cjuiaiKOK Bank (KpeHHTBCH) ycTaHOBJieH, 
TO MOHCHO yKa3aTB KaK 



BejiHHHHy KpeHa b CMexiMKeBank Amount (Be.iHHHHa KpeHa), TaK n cTeneHb crjia 
jKeHHOCTH, to ecra 3 a,a,ep 5 KKy peaKu,MM KpeHa Ha KpHBH 3 Hy TpaeKTopnH b cneramce 
Smoothness (rjiapKocra). 
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Phc. 14 . 30 . Cbhtok Path Parameters (ItapaMerpM nyra) KOHTpoiuiepa Path (YnpaBJieHne no 
jihhhh nyrn) Ha KOMaHflHOH naHejiH Motion (^(BHJKeHHe) 

OjiatKOK Allow Upside Down (F’a.ipemuTb pBHHceHHe BBepx HoraMn) ncuojibsyexcH 
PJIH HCKJIIOWeHHfl CHTyapHH, B KOTOpOH ofi'beKT MOSKeT IiepeBepHyTbCH BBepx 
HoraMH, cjieyjyH no xpaeKxopnn, HanpaBJieHHoii CTporo BBepx n;in bhh 3 . KoHTpojniep 
Path (YnpaBJieHHe no jihhhh nyra) oSbihho CTapaeTCH coxpaHHTb ojmy H 3 
jioKajiBHwx oceii ofi'beKxa (KaK npaBHJio, oct Z), HanpaBJieHHOH b Ty jkc CTopoHy, hto 
h ocb Z rjioSanbHOH CHCTeMbi Koop/pmaT. OflHaKO ecjiH bbi MopejmpyeTe caMoneT, 
KOToptiH pejiaex MepTByio neTJiio, to b BepxHeii Tomce neTJiH caMOJieT pojDKeH 
OKa 3 aTbca BBepx KOJiecaMH. YcTaHOBKa (JmasKKa Allow Upside Down (Pa.apetuHTb 
pBHHteHHe BBepx HoraMH) no 3 BOJiHT caMOJieTy nepeBepHyraca BBepx KOJiecaMH b 
cooTBeTCTBHH co cpeHapHeM. 

Ecjih MCiiojibsyeTCH peacHM Allow Upside Down (Paapeiimib 
pBHHteHHe BBepx HoraMH), to ciuiaiFH, npuMCHHeMbiH b KaaecTBe 
TpaeKTOpHH , JIOJIHteH 6 bITb njIOCKHM HJIH nOHTH njIOCKHM. ECJIH 
CFIJiaHH He HBJIHeTCH njIOCKHM. MO'/KCT HMeTb MeCTO HejKejiaTejIBHOe 
BpaipeHne ofrbeKxa. 

Ecjih cjuiaatoK Constant Velocity (PIocTOHHHaH CKopocTb) cdpomeH, to MAX onpejie- 
JIHeT TOHKH TpaeKTOpHH, B KOTOpbIX o 6 t>CKT SyfleT pa 3 Mein,aTbCH B 
nocjiepoBaTejibHbie momchtbi BpeMeHH, hcxo^h He H 3 pjihhbi cnjiaima, a H 3 uncjia 
ero BepniHH. Ecjih, CKaateM, Hcnojib 3 yeMbiH b KanecTBe TpaeKTopnn cnjiaim HMeeT 
Tpn BepmHHbi (HanajibHyio, KOHeiHyio h npoMeHtyTomiyio), to npn 3 h a m e h h h 
napaMeTpa % Along Path (% b^ojib nyra), paBHOM 50 , ofrbeKx Bcerpa fiypex 
pacnonaraTbCH b Tomce npoMeacyTOUHOH BepmHHbi BHe 3 aBHCHMOcra ot paccTOHHHH 
MeiKpy BepmHHaMH. B cbh 3 h c sthm pBHtKeHMe odbeKia MoaceT nponcxopHTb c 
nepeMeHHOH CKopocTbio. Ecjih (JmaatoK Constant Velocity (PIocTOHHHaH CKopocTb) 
ycTaHOBJieH, to nojioateHHH ofrbeKxa dyytyx paBHOMepHO pacnpepejiHTbCH no pjiHHe 
TpaeKTOpHH, TaK HTO p,BH 5 KeHHe OfrbCK- 




Ta SyzjeT nponcxo^HTb c iioctohhhoh CKopocTbio. Ecjih, k npHMepy, 
TpaeKTopHH jjbm /KeHHH npe^CTaBJineT co6oh cruiaHH jvihhoh b 100 e,n,HHHu,, 
to npn 3HaM6HHH napa MeTpa % Along Path (% bjjojib nyxH), paBHOM 50, 
06'beKT SyqeT Haxo^HTBCH b Tonne TpaeKTopHH , yn,ajieHHOH ot Hanaxa 
cnjiaima Ha 50 e/prap. 

B cjieayioiHe.vi ynpaHCHeHHH Bbi yBHpHxe, KaK pa3JiHnHbie napaMeTpbi 
KOHTpojuiepa Path (ynpaBJieHne no jihhhh nyTH) bjihhiot Ha nojiojKeHHe h 
o p h e h 'r a hh k) o6x>eKTa, a TaKHce Kanon Tun ciuiahHa npn Hcnojib30BaHHH b 
FcanecTBe TpaeKTopHH mojkct bh 3BaTb HeoJKH,a;aHHoe Bpamemie oSbeKxa. 

HCII0JIb30BAHHE KOHTPOJUIEPA ynPABJIEHHH nO JIHHHH nyTH 

1 . 3arpy3HTe ({lahji path-con, max c conpoBO/Kpaiomero KHmy KOMnaKT- 
P,HCKa. 

2. BbipejiHTe o 6 'b e k t - c a m o j i e t h Ha KOMaHji,HOH naHejm Motion (^BHSceHHe) 
m,ejiKHHTe Ha CTpoKe npeoSpa30BaHHH Position (IlojiojKeHHe). 3aTeM 
m,ejiKHHTe Ha KHonKe Assign Controller (I la3HanHTb KOHTpojuiep) co 
3HanKOM b BMpe 3ejieHoro TpeyrojibHHKa h BbiSepme CTpoKy Path 
(ynpaBJieHHe no jihhhh nyTH) b OKHe p,Hajiora Assign Position Controller 
(I IaaHaneHMe KOHTpojuiepa nojiojKeHHn) . 

3. Ill,ejiKHHTe Ha KHonKe Pick Path (ynasaib nyTb) h BbmejiHTe b KanecTBe 
TpaeKTopHH o6T>eKT PathOl. CaMOJieT nepeMecTHTCH b Hanajio 
TpaeKTopHH, ho ero opneHTapHH He h3mchhtch . 

4. UJ,ejiKHHTe Ha KHonKe Play Animation (BociipoH3BeaeHHe aHHMapHH), 
nroSbi npocMOTpeTb aHHMapmo. CaMOJieT abh'/Kctch no TpaeKTopHH, ho 
ero nepBOHanajibHaH o p h eHrapHu He mchhctch, b pe3yjibTaTe aero 
caMOJieT nepeMeipaeTCH 6 okom. 

5. y CTaHOBHTe fJxiaacoK Follow (CjieAOBaTb), a i iepeKJi ronaTeji b Axis (Ocb) 
nocTaBBTe b nojioHceHHe Y. Tenepb hoc caMOJieTa SyzjeT o p h e h t h p o b a h b 
HanpaBJieHHH p,BH5KeHHH. 

6. Ha naHejin HHCTpyMeHTOB MAX BbiSepHTe CTpoKy Local (JIoKajibHaH) b 
pacKpbiBaromeMca ciihckc Reference Coordinate System (CncTeMa 
Koopp,HHaT) , HTodbi Sojiee othctjihbo BHaexb o p h e HTaun io oS'beKxa. 
IIJ,ejiKHHTe Ha KHonKe Play Animation (BocnpoH3BejjeHHe aHHMapHH), 
Hxofibi npocMOTpeTb aHHMapHio. Hoc caMOJieTa npoflOJiHcaeT yKa3biBaTb b 
H anpaBJieHHH ^bhikchkh, ho caMOJieT p,ejiaeT nepeBopoT-SonKy b Kap,pax 
c 51 no 55, MHHyeT Bepx neTJiH, He nepeBopanHBaHCb BBepx KOJiecaMH, h 
bhobb p,ejiaeT SonKy b Ka^pax c 67 no 70. 

7. y CTaHOBHTe cjbiajKOK Allow Upside Down (Pa3pemHTb flBHjKeHHe BBepx 
HoraMH) h BHOBb BOcnpoH3Be,zi,HTe aHHMapHio. Tenepb caMOJieT 6ojiee He 
jjejiaei' Sonny, a coBepmaeT MepTByio neTJiio, nepeBopanHBaHCb b 
BepxHeH Tonne BBepx KOJiecaMH. 

8. OSpaTHTe BHHMaHne Ha to, hto caMOJieT ^obojibho Me/pieHHO ^bh^kctch 
H a npoTHHceHHH nepBbix 20 KajipoB, a 3aTeM ycKopaeTCH, nocKOJibKy 
b6jih3h Hanana cnjiaima ecTb jihiuhhh BepniHHa. y CTaHOBHTe cjniaiKOK 
Constant Velocity (nocTOHHHaH cnopocTb) h noBTopHTe 
BOcnpoH3BejjeHHe aHHMaipH. Tenepb caMOJieT nepeMem,aeTCH no 
TpaeKTopHH C nOCTOHHHOH CKOpOCTblO. 

9. IIJ,ejiKHHTe Ha KHonKe Pick Path (ynasaib nyTb) h BbmejiHTe b KanecTBe 
TpaeKTopHH oSneKT Path02. HepexamHTe noji3yHOK Taiiiviepa aHHMan,HH. 
Bbi 3aMeTHTe, 



hto caMOJieT nepeBopaHHBaeTCH BBepx KOJiecaMH npHMepHO b Kaflpe 80 h 
npuHHMaeT HopMaaBHyio opneHTaiiHio b paiioHe Ka,apa 89. 3 to CBH3aHO c 
TeM, hto cn/iaHH Path02 He hbjihctch iijiockhm (BcnoMHHTe npHBe/jeHHoe 
Bbime saMenaHHe). E^n h ctbch h bi m cnocoS o t k o p p e kt h p o b ax b Tanoe 
noBefleHHe ofrbeKxa — oto noBepHyTb ero BpyHHyio, KOMneHcnpya 
HenpeABH^eHHbiH nepeBopoT. 

10. Bbi^,ejiHTe oO beKT-KOHyc, HasHanbi e ero nojiojKeHHio KOHTpojuiep Path 
(Y npaBJieHHe no jihhhh nyTH) h Bbi^ejiHTe oO beKT Path03 b KanecTBe 
TpaeKTopHH . 

11. y CTaHOBHTe (JuiajKKH Follow (Cjiep,OBaxb) h Bank (KpeHHTbCH) n 
BOcnpoH3Be^,HTe aHHMapHio. KoHyc 6ya,eT nepecnyp chjibho, BnjiOTb ,zi,o 
nepeBopaHHBaHHH, KpeHHTbCH Ha HHTepBajiax c 14 no 37 n c 63 no 88 
Ka«p. 

12. yMeHbniHTe BejiHHHHy napaMeTpa b CHexHHKe Bank Amount (BejiHHHHa 
KpeHa) ,zi,o 0,05 n CHOBa BOcnpoH3Be,zi,HTe aHHMapmo. Tenepb KOHyc 6yn,eT 
HaKpeHHTBCH Ha noBopoTax ajuinnTHHecKon TpaeKTopnn 6ojiee 
npaB^ono^oSHO . 

KoHTpojuiep Path (ynpaBJieHne no jihhhh iiyxn) nacTO i ip h m e hh eTC h ^jih 
ynpaBJieHHH ^BHJKeHHeM KaMepbi b npocTpaHCTBe cpeHbi. Hto6bi 
HMHTH poBaTb nporyjiKy no apxHTeKTypHoii MO^ejiH, mojkho coa/iaTb ciuianH, 
npep,CTaBJiHioui,nH coSoh jihhhio ^bhjkchhh KaMepbi, a 3aTeM HasHaHHTb 
3 tot cmiaHH b KaiecTBe TpaeKTopHH nepeMem,eHHH KaMepbi c 
Hcnojib30BaHHeM KOHTpojuiepa Path (ynpaBJieHne no jihhhh nyTH). IlpHMe- 
hhh aHHMauHio k napaMeTpy % Along Path (% b^ojib nyTH), mojkho 
3acTaBHTb KaMepy p,ejiaTb nay3bi b npopecce ^BHJKeHHH no TpaeKTopnn, 
HTOSbl MOJKHO 6bIJIO OCMOTpeTb yHaCTKH CH,eHbI BOKpyr TOMCK OCTaHOBKH. 

KoHTpojuiep Noise (CjiynaHHoe ynpaBJieHne) 

KoHTpojuiep Noise (CjiynanHoe ynpaBJieHne) Hcnojib3yeTca /pin reHeparpm 
cjiynaHHbix nnceji, HMHTHpyiomHx otkjiohchhh napaMeTpa aHHMapnn ot 
ero cpe^Hero 3HaneHHJi. XapaKTepncTHKH KOHTpojuiepa paHHoro miia 
3a^aiOTca b okhc pMajiora Noise Controller (KoHTpojuiep cjiynaHHoro 
ynpaBJieHHH), noKa3aHHOM Ha pnc. 14.31. HtoSbi nojiyHHTb /locxyn k 3TOMy 
OKHy pnajiora, mejiKHHTe upaaoH khoiikoh Mbimn Ha Tpene Toro napaMeTpa, 
k KOTopoMy npnMeHeHO cjiynaHHoe ynpaBJieHne, h Bbi6epnTe b koh- 
TeKCTHOM MeHio KOMaH^y Properties (CBOHCTBa). 



Phc. 14.31. Okho AHajiora Noise Controller (KoHTpojuiep cjiyHaimoro ynpaBJieHHH) 




B BepxHen nacTH oraa ,zi,Hajiora Noise Controller (KoHTpojuiep cjiynaHHoro 
ynpaBJieHHH) pacnojiaraiOTCH xpH rpynnbi napaMeTpoB: 

» Seed (HanajiBHaH ycxanoBKa) . 3ap,aex HananbHoe 3HaneHHe /pia 3anycKa 
reHepaTopa cjiynaHHbix Hnceji; 

a Frequency (Hacxoxa). Flo3BOJiHex ynpaBJiHTB xapaKxepHoii nacxoxoH 
cjiynaiiHBix bo 3 Mym,eH h h ; 

» X, Y, Z Strength (Pa3Max no X, Y, Z). Flo3BOJiJiex ynpaBJiHTB MacnrradoM 
B03Mym,eHHii no BceM TpeM ochm jiBMaceHMH ofxbeKxa. 

Cupaea ox cnexnnKOB Haxo/i,axcH (Juiaaocn «>0». Ecjih xarcon cjuiaaioK 
cSpomeH, xo BBixo^HBie 3HaneHHH KOHxpojuiepa no cooxBexcxByiomeH ocn 
dyayx KaK iiojiohch xeiibHbiMH, xarc n oxpnpaxejiBHBiMH . Ecjih (JuiaacoK 
ycxaHOBJieH, xo inyMOBBie npnpa ipeHHH napaMexpa 6yayx npnHHMaxb 
3HaneHHH, Jieacamne b nnaiiasoHe ox 0 ao BejiHHHHbi, sa^aHHoii b cnexnnKe 
X, Y, Z Strength (Pa3Max no X, Y, Z). 

PacnojioiKeHHbiH b HHameh nacxn OKHa ^Hajiora cjuiaaeoK Fractal Noise 
(OpaKxajibHbiir inyM) cjiyacnx /pin BKjnoneHHH peacmvia reHepapHH 
cjiynaHHbix B03Myin,eHHH no cji p aiexau b h o My ajiropnxMy SpoyHOBCKoro 
ABHHeHHa. Ecjih (JniaacoK dyzjex ycxaHOBJieH, xo chcxhhk Roughness 
(IlIepoxoBaxocxb) riosBOJiHex H3MeHaxb aMnanxyay cjipaKxaiibHbix 
B03Myin,eHHH c|iy h kuh o h iu i b h o h kphboh. Chcxhhkh Ramp In (no^'beivi) h 
R amp Out (Cua/i,) 3ap,aio'r BejiHHMHbi HHxepBajiOB BpeMeHH b Hanaxe n b 
KOH ii,e xpaeKxopnH, b npeaejiax Koxopbix cjiynairHaa (jiyHKUHH nocxeneHHO 
Hapacxaex jio noimoro pa3Maxa h cuajiaex no hvjih . 

B cjieayioineM ynpamieHHH BaM npe/tcxonx c m op,e ji h p o b ax b cjiynaHHbie 
B03Myin,eHHH BpaipeHnn npHdopa-aHeMOMexpa /pin H3MepeHHH CKopocxn 
B03,ziyniHoro noxoKa 3a cnex npnMeHeHHH KOHxpojuiepa List (ynpaBJieHHe no 
cnncKy) k xpeKy npeodpa30BaHHH Rotation (Bpain,eHHe) h p,o6aBJieHHH 
KOHxpoajiepa Noise (CjiynaHHoe ynpaBJieHHe) c MaxbiM pa3MaxoM 
cjiynaHHoro cjiaKxopa. 

HCn0JIb30BAHHE KOHXPOJUIEPA CJIYHAHHOrO ynPABJIEHHH 

1. 3arpy3Hxe cjianji noise, max c conpoBoacaaioipero KHmy KOMiiaKx-jiHCKa. 

2. Bbiaejinxe o6'beKx-uHJiHHp,p, npeACxaBJiHiomHH codon ocHOBaHiie 
npndopa. 

3. UJ,eaKHHxe Ha KopemKe KOMaHAHOH naHejin Motion (^BnaceHne) h 
pa3BepHHxe cbhxok Assign Controller (Ha3Hauumb Konmpojuiep). 

4. Bbiaejinxe xpeK npeo6pa30BaHHH Rotation (Bpam,eHHe) h njejiKHHxe Ha 
KHonne Assign Controller (IlasHaHHXb KOHxpojuiep) co 3HanKOM b BH^e 
3ejieHoro xpeyrojibHHKa. Bbidepnxe cxpoKy List Rotation (YnpaBJieHHe 
BpaipeHHeM no cnncKy) b OKHe anajiora Assign Position Controller 
(Ha3HaneHHe KOHxpojuiepa nojioaceHHH) h njejiKHHxe Ha KHomce OK. 

5. IIJ,eaKHHxe Ha 3HanKe «mnoc» caeBa ox Ha3BaHHH xpeKa Rotation 
(Bpam,eHHe). Pa3BepHexca no^epeBO KOHxpojuiepoB npeodpa30BaHHH 
Bpain,eHHH, Koxopbie 6 bum od'be/iHHeHbi b ciihcok. 

6. Bbip,ejiHxe xpeK, o6o3HaneHHbiH KaK Available (/JpcxyiiHbiii) h HasHaHbxe 
sxoMy xpeKy KOHxpojmep Noise (CjiynaHHoe ynpaBJieHHe) c iiOMOipbio 
KHonKH Assign Controller (Ha3HanHXb KOHxpojuiep). 
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Phc. 14.32. Okho ^Hajiora Waveform Controller (KoHTpojiJiep ijmcjimrecKoro ynpaBJieHHH) 


7. Bbi^ejiHxe TpeK Noise Rotation (CjiynaiiHoe ynpaBJieHne BparpeHHeM) h 
m,ejiKHHTe Ha HeM npaBoit KHomcoii mbihih. BbiSepnxe b kchtckcthom 
MeHio KOMaH^y Properties (CBOHCXBa). B OKHe anora Noise Controller 
(KoHTpojiJiep cjiynanHoro ynpaBJieHHH) ycTaHOBHTe b cnexnHKax X 
Strength (Pa3Max no X) h Y Strength (Pa3Max no Y) 3HaneHHH 0, a b 
cnexHHKe Z Strength (Pa3Max no Z) — 3HaneHne 20. Ba/tanxe napaMexp 
Frequency (Hacxoxa) paBHbiM 0,2 n cSpocbxe cJuiaacoK Fractal Noise 
(<PpaKxajibHbiH inyM). 3aKpoiixe okho ^nanora Noise Controller 
(KoHxpojuiep cjiynanHoro ynpaBJieHHH). 

8. BKJiiOHMxe pejKHM aHHManHH h nepeMecxnxecb k Kappy 75. B OKHe 
npoeKLiHH Top (Bn/; CBepxy) noBepHnxe u,HJiHHapnHecKoe ocHOBaHne 
aHeMOMexpa BOKpyr och Z npnMepHO Ha -90°. 

9. AKXHBH3Hpyiixe okho npoeKijHH Perspective (FlepcneKXHBa) h 

BOCIipOH 3 BeaHXe aHHMaUHIO. 

Kan mojkho BH^exb H3 paccMOxpeHHoro Bbirne npHMepa, ,a,o6aBJieHHe 
HeSojIbHIHX B03MyiH,eHHH K npeo6pa30BaHHHM IIOJIO/KCHMH HJIH BpaipeHHH 
oO'beKxa Moacex c^ejiaxb ero flBHHceHHe Oojiee peajincxHHHbi.vi. 

KoHTpojiJiep Waveform (I^HKJiHHecKoe ynpaBJieime) 

KoHxpojuiepbi xnna Waveform (IfHKJiiiHecKoe ynpaBJieHHe) Hcnojib3yioxcH 
fljiH MOflejmpoBaHHH peryHHpHbix nepHO^HnecKHx ^bhjkchhh o6x>eKxoB. Ha 
pnc. 14.32 npnBeaeH npHMep oma jinmiora Waveform Controller 
(KoHxpojuiep HHKJiHHecKoro ynpaBJieHHH) , riosBOJiHiomero HacxpaHBaxb 
CBoiicxBa KOHxpojuiepoB ^.aHHoro xnna. B jicbom BepxHeM yrjiy OKHa 
p,najiora Haxo^HxcH none cnncKa Waveform List (Ciihcok KOJieOaHHii), b 
KoxopoM nepenncjiHioxcH jieHCXByromHe reHepaxopbi nepHO/iHHecKHx 
c))yHKti,HH. KHonKH, pacnoHOJKeHHbie cnpaBa ox nojiH cnncKa, no3BOHHiox 
^oSaBJiHXb, yp,ajiHXb h mchhxb nopHp,OK p,eHCXByiOLu,Hx reHepaxopoB. 
nopH^OK nepeHHCJieHHH reHepaxopoB HMeex 3HaneHHe, nocKOJibKy Ka>Kp,biH 
cjiepyiomHH reHepaxop Hcnojib3yex b KanecxBe BxoflHoro napaMexpa 
pe3yjibxax aehcxBMH npep,bipyinero. 
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B none Characteristic Graph (XapaKxepHCXHaecKaH KpHBaa) Moncex b 
rpa(|)HHecKOM BH^e o x o 6 p a ne ax b c h qjihh h 3 xpex bh^ob aaHHbix. Ecjih 
ycxaHOBJieH nepeKjnoaaxejib This Wave (TeKym.ee KOJieSaHHe), xo 
oxoSpajKaexca xojibKO rpacJiHK nepHO^HaecKoii c))yHKii,HH, (JiopMnpyeMOH 
reHepaxopoM, BbmeaeHHbiM b ciiHCKe Waveform List (Ciimcok KonedaHHir), 
6e3 yaexa /leHCXBHH Bcex ocxajibHbix reHepaxopoB. Ecjih ycxaHOBJieH 
nepeKJHoaaxejib This Output (TeKym,HH Bbixoa), xo oxo6paiKaexcH rpacJiHK 
cJiyHKLi,HH, cjiopMHpyeMOH Bbi/iejieHHbi.vi reHepaxopoM c yaexoM /leiicxBHH 
Bcex iipep.biAym.Hx reHepaxopoB ciiHCKa. Hpn ycxaHOBKe nepeKJHoaaxejiH 
Final Output (06 ih,hh Bbixo/i) ^e m o h cxpnpyexcH rpacJiHK nepHO^HaecKOH 
cJ)yHKH,HH Ha Bbixo^e nocjie^Hero H3 reHepaxopoB ciiHCKa. 

B pa3^ejie Waveform List (KonedaHHe) mojkho nepeHMeHOBaxb xox hjih hhoh 
reHepaxop nepHOAHaecKHX KonedaHHH h 3a#axb xapaKxepncxHKH 
nepno^HHecKoro npopecca — (JiopMy (Hadop KHonoK co 3HanKaMH, 
H3o6paiKaiomHMH (JiopMy KOJie6aHHH), nepno^, (caexanK Period) h 
aMiuiHxy/iy (cHexHHK Amplitude). B ep e k ; 1 10 h ax e j i b Effect (/feucxBHe) 
no3BOJiaex yKa3axb, KaKHM o6pa30M BbidpaHHbiH reHepaxop 6yzi;ex bo3- 
p,eucxBOBaxb Ha Bbixo/moe KOJiedaHHe npe^mecxByiomero reHepaxopa. C 
no mo in, bK) nepeKJHonaxejia Vertical Bias (BepxHKaxbHoe CMeipeHne) m one ho 
ycxaHOBHXb BejiHHHHy nocxoHHHoro ypoBHH, oxHOCHxejibHO Koxoporo dyqex 
u,eHxpHpoBaxbca nepHO^HHecKaa (JiyHKpna. 

B cjieAymipeM yiipancHeHnn BaM npe/icxonx BOcnojib30BaxbCH 
KOHxpojmepoM Waveform (Ifn kji h h e c k o e ynpaBJieHHe), nxodbi 3acxaBHXb 
BcnbixHBaxb h racHyxb pa^bi CHrHanbHbix omen b^ojib B3JiexHO-nocap,OHHOH 
noaocbi. 

HCII0JIb30BAHHE KOHXPO JIJIEPA IJHKJIHHECKOrO yilPABJIEHHH 

1. 3arpy3Hxe (Jianji wave-con, max, aKXHBHSHpynxe okho npoeKu,HH Camera 
(KaMepa) h b o c i i p o h 3 b ep,H i e aHHMan,Hio. 

OcHOBHaa aacxb ^aHHoir cn,eHbi B3axa H3 paHee paccivioxpeHHoro 
ynpaacHCHHa Ha Hcnoab30BaHHe KOHxpojuiepa Path (YnpaBJieHHe no 
jihhhh nyxn) h H3o6paacaex caMoaex, 3axop,Hin,HH Ha noca^Ky. OSpaxnxe 
BHHMaHne Ha CHraaabHbie oran no KpaaM B3JiexHO-noca,a,OHHOH noaocbi. 
Mbi xoxhm 3acxaBHXb 3xh orHH nepno^HaecKH BcnbixHBaxb h racHyxb. 

2. OxKpoiixe okho ^.naaora Track View (IlpocMOxp xpeKOB) h pa3BepHHxe 
AepeBO nepapxHH, axodbi exaa bh^h o6x>eKx CylinderO"! (IfnanH^pOl). 
Tenepb pa3BepHHxe no/mepeBO odneKxa CylinderOI (IfnanH^pOl), a 
3axeM — nojmepeBO MaxepHaaoB odneKxa Lights (Oran), KaK noKa3aHO 
Hapnc. 14.33. 

3. Bbi^eanxe xpeK Self- Ilium (CaMOCBeaemie) h m,eaKHHxe Ha KHomce 
Assign Controller (IlasHaiMXb KOHxpoaaep). Bbidepnxe b ciihckc 
KOHxpoa/iep Waveform Float (LjHKJiHaecKoe ynpaBJieHHe c naaBaiom,eH 
xohkoh) h ipeMHHxe Ha KHonKe OK. 

4. Ill,eaKHHxe npaBOH khohkoh Mbimn Ha jihhhh jmanaaoHa ^eiicxBHa 
xpeKa Self- Ilium (CaMOCBeaeHHe), axodbi Bbi3Baxb noaBaeHHe OKHa 
Anajiora Waveform Controller (KoHxpoaaep pHKJiHaecKoro yiipaBJieHHH). 

5. lL(eaKHHxe Ha KHonKe Bbidopa nepno.zi.HHecKHx KonedaHHH 
npaMoyroabHOH (JiopMbi (KHomca Square), ycxaHOBHxe napaMexp Period 
(flepHO/i,) paBHbiM 20, Duty 



Cycle (CKBaacHOCTb) — TaKJKe paBHbiM 20, a napaMeTp Amplitude 
(AMiuinxy^a) — paBHBiM 50. Id e p e kj i K) h aT e j i b Vertical Bias (BepTHKajibHoe 
CMeipeHue) ycTaHOBHTe b nojiojKemie Auto>0 (Abto>0). Ha puc. 14.34 
noKa3aHO okho /majiora Waveform Controller (KoHTpojuiep li,h kji h necKO ro 
ynpaBJieHHH) c yKa3aHHbiMH Bbime 3Ha i ieHHHMn napaMeTpoB. 
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Puc. 14.33. flepeBO nepapxnH oraa Track View (TIpocMOTp TpeKOB) pa3BepHyTO TaK, hto6bi CTajiH 
BH/jHbi MaTepnajiBi cnrHajitHbix omen Bflcmb nojiocbi aapo/ipoMa 



Phc. 14.34. Okho AHajiora Waveform Controller (KoHTpojuiep u,HKJiHHecKoro 
ynpaBJieHHH) 

6. 3aKpoifre OKHa flnajiora Waveform Controller (KoHTpojuiep umomnecKoro 
ynpaBJieHHH) h Track View (IlpocMOTp TpeKOB) h BOCiipoH3Be/iHTe aHHMapHio. 
Tenepb CHrHajiBHBie oihm b^ojib B3JieTHO-noca,a,OHHOH nojiocbi SyztyT 
nepno/tHnecKH 3aropaTBCH h racHyTB, a caMOJieT cmoskct 6jiaronojiynHO 
coBepmHTB noca/pcy. 




Kan mo'/Kho 6bijio BHpexb H3 npepbpiyipero npHMepa, nepHopHnecKoe 
yi ipaBJiHiOLu.ee b o 3pe h cx b h e c cj) o p m h p o b axb ohchb npocTO. Ko.vi6hhhpvh c 
noMOiqbio KOHTpojuiepa Waveform (UpKJiHHecKoe ynpaBJieHHe) KOJieSaHHH 
pa3JIHHHOH (j)Op.VIbl, MOJKHO MOfle JIHpOBaTb CJIOLKHbie nepHO^HHeCKHe 
flBHJKeHHfl MexaHHHeCKHX yCTpOHCTB. HcnOJIB3yH HeCKOJIBKO KOJieSaHHH c 
KpaTHBiMH riepHO/ia.viH, mojkho nojiyHHTB nopoSHe cJiynaH Horo npopecca, 
KOTopBiii 6ypex iiobtophtbch c HHxepBanoM, paBHBiM nepnopy caMoro 
Meppemioro KOJie6aHHH. 

KoHTpojiJiep Attachment (IIpHKpenjieHHe) 

KOHxpojuiep Attachment (FIpHKpenjieHHe) HCiiojibsyeTCH pm pa3MeipeHHH 
opHoro 06'beKXa Ha noBepxHOCTH ppyroro. HasHaueHHe paHHoro 
KOHTpojuiepa — «CBH3aTB» 06'beKT c noBepxHOCTBio ppyroro 06'beKXa, 
Koxopbiii 6ypex nopBepraxbca pe c jio p m a p h h m . HanpnMep, ecjin npuMeHnxb 
KOHxpojuiep Attachment (IIpHKpenjieHHe) pm npHKpenjieHHH ccjiepbi k 
xopuy pnjiHHppa, a 3axeM H3orHyxb pnjiHHpp, xo cijiepa ocxaHexca 
iipHKpeiuieHHOH k xopuy H3orHyxoro pnjiHHppa. 

Korpa Ha KOMaH^HOH naHejin Motion (/f BH/KeHHe) Bbi6Hpaexcn KOHxpojuiep 
Attachment (IIpHKpenjieHHe), noHBJiHexcH cbhxok, noKa3aHHbiH Ha pnc. 
14 . 35 . LU,ejiKHHxe Ha KHonKe Pick Object (YKaaaxb o6x>eKx) axoro CBHXKa pjia 
BbiuejieHHH Bepyipero o6x>eKxa, k KoxopoMy 6ypex npHKpenjieH BepoMbiH 
06'beKx, ynpaBJineMbiH paHHbiM KOHxpojuiepoM. Hxo6bi 3 apaxb Mecxo Ha 
noBepxHoexH Bepyipero o6x>eKxa, k KoxopoMy pojiHceH 6bixb npHKpenjieH 
BeuoMbiH 06'beKx, iuejiKHHxe Ha KHonKe Set Position ( 3 apaxb nojiojKeHHe), a 
3 axeM iuejiKHHxe Ha noBepxHoexH Bepyipero o6x>eKxa h nepexaiunxe Kypcop. 
BepoMbiii 06'beKx 6ypex npHKpenjieH k noBepxHoexH Bepyipero b xoiKe, rue 
bbi oxnycxnxe KHonKy mbihih, a b paapejie Position (IlojiojKeHHe) CBHXKa 
Attachment Parameters (napcuviempm, upwcperuienusi) noHBuxcH HOMep 
rpaHH Bepyipero 06'beKXa h 6apnpeHxpHHecKHe KooppHHaxbi xohkh 
npHKpenjieHHH b npepejiax axon rpaHH. Ecjih b paapejie Attach To 
(ripHKpenHXb k) 6ypex ycxaHOBJieH (JuiajKOK Align To Surface (Bbipobhhxb no 
noBepxHoexn), xo JioKajibHaH ocb Z BepoMoro o6x>eKxa 6ypex BbipoBHeHa 
bpojib HopMajin k noBepxHoexH Bepyipero 06'beKXa. 

IlojiojKeHHe BepoMoro o6x>eKxa no oxHomeHHio k noBepxHoexn Bepyipero 
mojkho nojiBepraxb aHHMaipH, nepenpa pjia axoro b ppyron Kapp, mejiKHyB 
Ha KHonKe Set Position (3apaxb nojiojKeHne) h yna3aB HOBoe Mecxo Ha 
noBepxHoexH. flapaMexpbi H3 paapejia TCB ynpaBJimox xapaKxepncxHKaMH 
HHXepnOJIHUHH nOJIO/KCHHH BC/IOMOrO 06 'beKXa B HHXepBajie MCHCpy 
KJHoneBbiMH KaupaMH ( 3 a cnpaBO HHbiM h CBe/ieHHHMH 06 axnx napaMexpax 
o6paxHxecb k paapejiy «TC B - k o h 'r p o ji ji e p » Ha exp. 458). OpHaKO pe3yjibxax 
aHHMapHH 1 iojio'/KeHHH BepoMoro 06 'beKXa Moncex oKa3axbCH He xeM, Ha 
KOXOpblH Bbi paCCHHXbIBajIH. flfiJlO B XOM, HXO ynpaBJineMbiH KOHxpojuiepoM 
BeuoMbiH o6x>eKx He 6ypex npn aHHMapHH cJiepoBaxb H3rn6aM noBepxHoexH 
b iipoMe>KyxKe MejKpy KJnonaMH nojiojKeHHH, a BMecxo axoro nepeMecxnxcH 
H3 opHOH KJHoneBOH xohkh b ppyryio no KpaxHanmeii npHMOH. IlpHMep 
xaKoii CHxyapHH npHBepeH Ha pnc. 14.36, rpe noKa3aHbi paa Kjnona 
nOJIOJKeHHH H XpaeKXOpHH UBHJKeHHH 06 'beKXa npn aHHMapHH. 




1“ Manual Update 


Key Info 


Phc. 14.35. Cbhtok Attachment Parameters (ItapaMeTpbi npHKpenneHHH) KOHTpojuiepa 
Attachment (ItpHKpenjieHHe) 


Phc. 14.36. Pe3yjiBTaT aHHMapHH nojiojKeHHH tohkh npHKpenjieHHH oGteicra k 
fle(J)OpMHpOBaHHOH IIOBepXHOCTH 
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B cjiepyioipeM ynpajKHeHHH bbi BOCiiojib3yexecb KOHTpojiJiepoM Attachment 

(ripHKpenjieHHe) pjra npnKpenjieHHH Hadopa rpy30B k rpnrjiy mxaHi'H, 

H3ra6aiomeMycH nofl nx XHJKecxBio. 

HCII0JIb30BAHIIE KOHXPOJIJIEPA ATTACHMENT (nPHKPEIIJIEHHE) 

1. 3axpy3Hxe cjiahji attach, max c conpoBOKpaioipero Kimry KOMnaKx-flHCKa. 
3xa cue Ha npepcxaBJiHex co6oh HaSop rpy30B-«6jiHH0B» n rpncj) nrraHrii. K 
rpnrjiy npaMeHeHa ohm Manna, 3acxaBJiHiom,aH ero no^HHMaxbcn n 
onycKaTBCH. Bama pejib coctoht b tom, htoSm 3acTaBHTb rpncj) 
H3xn6aTbCH nofl TH'/Kecxbio rpy30B npn ero pBrnrceHnn BBepx, a rpy3bi — 
cjie^OBaTb 3a pBHHceHneM rpncj)a. 

2. Bbi^ejiHTe o6x>eKT Weights- 1- (rpy3-JfeBbiH) n Ha KOMaHpHoir naHejin 
Motion (^BHHceHHe) npnMeHHTe KOHxpojuiep Attachment (IlpHKpenjieHHe) 
k TpeKy npeo6pa30BaHHH Position (nojioaceHHe) aToro offbeKxa. 

3. IlJejiKHHTe CHanajia Ha KHonne Pick Object (YkasaTb oOxckt), a 3aTeM — 
Ha o6x>eKTe Bar(rpHcj)). 

4. IIJejiKHHTe Ha KHonKe Set Position (3apaTb nojimKemie) h pa3MecTHTe 
rpy3 Ha KOHpe rpncj)a. OpneHTapHH rpy3a mohcct H3MeHHTbCH Ha 
npOTHBOnOJIOJKHyiO B 3aBHCHMOCTH OT TOTO, K KaKOH rpaHH rpH(j)a OH 
npHeoe^HHeH. FlpHCoepHHHH rpy3, HMeifre b BHpy, hto Sojiee MejiKHe 
«6jIHHBI» pOJDKHbl SbITb OpHeHTHpOBaHbl B CTOpOHy KOHH,a rpH(j)a. 
IloBTopHO ipejiKHHTe Ha KHonKe Set Position (3apaxb nonojKeHHe), hto6bi 
OTMeHHTb ee aKTHBH3apHio . 

5. FIoBTopHTe marn 2-4 npHMeHHTejibHO k o6x>eKTy Weights-R (rpy3- 
IlpaBbiH). 

B OKHe npoeKH,HH Front (Bn/; cnepepn) mojkho BHpeTb, hto neHxpbi rpy30B 
He eoBiiapaiox c peHTpoM nonepexHoro ceneHHH rpncjia. 3 to oOxhchhctch 
T eM, hto onopHbie tohkh rpy30B pa3MeipaiOTCH b hx peHTpax h hmchho 
onopHbie tohkh npnKpenjiHiOTCH k noBepxHOCTH rpncjia. 

6. BtoSbi peHTpHpoBaTb rpy3 Weights-R (rpy3-npaBbm) OTHOCHTejibHO 
ceneHHH rpncjia, aKTHBH3HpyirTe okho npoeKpHH Front (Bpa, cnepepn), 
pacKpoHTe KOMaHpHyio naHejib Flierarchy (Hepapxn h) h ipejiKHHTe Ha 
KHonKe Affect Object Only (TojibKO odbeKx). rtocjie aToro ipejiKHHTe Ha 
KHonKe Align (BbipoBHHTb) naHejin HHCTpyMeHTOB MAX h Bbipejime 
ceneHne rpncjia HrraHrH. B noHBHBmeMCH OKHe pnajiora Align Selection 
(BbipaBHHBaHne BbipejieHHbix oOhcktob) ycTaHOBHTe cjuianiKH X Position 
(PlojiojKeHHe no X), Y Position (FlojiojKeHHe no Y), a TaKHte nepeBepHTe o6a 
nepeKJHOHaTejia — Current Object (TeKyipun oO'beKx) h Target Object 
(OnopHbin o6T>eKT) — b nojimKemre Center (IfeHTp). UJejiKHHTe Ha KHonKe 

OK. 

7. BbipejiHTe o6T>eKT Weights- 1 - (rpy3-JIeBbm) h noBTopHTe mar 6. 

Ecjih bbi b o cup o h 3 b epe're aHHMapnio, to yBpzprre, hto Tenepb rpy3bi 
nopHHMaiOTCH h onycKaiOTCH BMecTe c rpncjxiM HrraHrH. Tenepb hvhcho 
3acTaBHTb rpn(j) H3ra6aTbCH. 

8. PlpHMeHHTe MopH(j)HKaTop Bend (H3rn6) k o6T>eKTy Bar (rpncj)). 3apaifre 
napaMeTp Direction (HanpaBJieHHe) paBHbiM 90 h nonpodyirre 
nepeTacKHBaTb CTpen- 



kh cneTHHKa Angle (Yroji) BBepx h bhh3. Ppm]) H3rn6aeTCH, a rpyaai 
noBopaHHBaiOTca ecjiep 3a sthmh H3ra6aMH. YcTaHOBHTe b cneTHHKe 
Angle (Yroji) 3HaneHne 0. 

9. nepeii^HTe b Kapp 8, BKPiOHHTe peacuM aHHMapnn, ipejiKHyB Ha KHonne 
Animate (AHraapaH), h sapairre napajvieTp Angle (Yroji) paBHBiM 57. 
IlepeMecTHTecB b Kapp 92 h ipejiKHHTe Ha KHonKe cneTHHKa Angle (Ytoji) 
co CTpejiKoii, HanpaBJieHHOH BBepx, npaBOH khoiikoh mbihih npn 
y^epjKHBaeMOH KJiaBHme Shift, hto6bi y CTaHOBHTB kjiioh aHmapra b 
Kappe 92. nepeilpHTe k nappy 100 h ycTaHOBHTe b cneTHHKe Angle (Yxoji) 
BejIHHHHy 0. 

Ecjih bbi xeiiept BocnpoH3BepeTe aHHMapnK), to yBHpHxe, hto rpH([) 
H3XH6aeTCH Ha BceM HHTepBajie ot Kappa 8 po Kappa 92, npeBpamaacb 
noHTH hto b 1 1 ojiy o Kpy>KH oc'ib . MxoObi H36ejKaTb 3 toto, HeoSxopHMO 
OCTaHOBHTb H3Th6 MOKPV pByMH Ha3BaHHbIMH KJIIOHeBbIMH KappaMH. 

10. OTKpoiiTe okho pHajiora Track View (npocMOTp TpeKOB), ipejiKHHTe 
iipaBoti KHonKOH mbihih Ha KHonKe Filters (OHJibxpbi) h Bbi6epHTe b 
KOHTeKCTHOM mchk) KOMaHpy Animated Tracks Only (Tojikko TpeKH c 
aHHMapHeil) . IljejiKHHTe npaaoH khoiikoh mbiiiih Ha CTpone Objects 
(OOtjCkthi) pepeBa nepapxHH h BbiOepnxe b koht6kcthom MeHio KOManpy 
Expand All (Pa3BepHyTb Bee). 

1 1 . IljejiKHHTe npaaoH khoiikoh mbiilih Ha btopom Kinone Tpena Angle (Yroji) 
MopH(J>HKaTopa Bend (H3rH6), hto6bi Bbi3BaTb okho pnajiora Key Info 
(CnpaBKa o K/nonax). LLfejiKHHTe Ha KHonKe Out (Bbixop), Ha KaKoe-TO 
BpeMH ypepjKHTe KHonKy mbiihh Haaca'rofi h Bbi6epHTe aapnaHT 
ynpaBJieHHH KacaTejibHbiMH BeKTopaivm cjiy h k uh o h an b h o it kphboh THiia 
Step (CKaHKOo6pa3Hoe) — 3to TpeTbH KHonna CBepxy Ha riaHejin 
HHCTpyMeHTOB rpynnbi Out (Bbixop). 

12. 3aKpoiiTe okho pnajiora Track View (IlpocMOTp TpeKOB) h 
BOcnpoH3BepHTe aHHMapmo . 

MAX npepocTaBJiHeT b Barne pacnopaHceHne h pap ponoPHHTePBHbix, 6ojiee 
cjiojKHbix npoipepypHbix KOHTpojuiepoB. 3th ycoBepmeHCTBOBaHHbie 
KOH'rpojiJiepbi Hcnojib3yiOTca b cneu,HajibHbix ipejiax, t3khx KaK ynpaBJieHHe 
napaMeTpaMH oOhcktob c Hcnojib30BaHHeM cjiaHJiOB aypH03anHceH, paHHbix 
H3MepeHHH XapaKTepHCTHK pBHHCeHHH (j)H3HHeCKHX OfJ'beKTOB, a TaKHCe 
ajiropHTMHHecKHx BbipajKeHHH, 3apaHHbix nojib30B axe ji e m . PaccMOTpeHHe 
T3KHX KOHTpOJIJiepOB BbIXOpHT 3a paMKH paHHOH KHHFH. nOJiyneHHH 

HH(j)opMaLi,HH no KOHTpojuiepaM TaKoro Tuna oOpaxmecb k p o kv m e h t a lih h 
H a nporpaMMHbin KOMnjieKC MAX hjih npoHTHTe KHHry H3paTejibCTBa New 
Riders «Inside 3D Studio MAX 3.0. Vol. 2. Animation# («BHyTpeHHHH MHp 3D 
Studio MAX 3.0. Tom 2. AHHMau,HH»). 

B cnepyiomeM paspejie onncbiBaiOTca KOMSHHHpoBaHHbie KOHTpojuiepbi. 
BxopHbiMH paHHBiMH TaKHx KOHTpojuiepoB hbjihiotch ynpaBJimomne 
B03peHCTBHH, C(J)OpMHpOBaHHbie ppyTHMH KOHTpOJIJiepaMH , BXOpHIH,HMH B 
hx cocTaB. Hap sthmh bxophbimh paHHBiMH MoryT BbinojiHHTbca pa3JiHHHbie 
MaHHnyjiHi],HH, nocjie nero ohh oObepHHHiOTCH c ynexoM xapaKxepHCXHK 
KOMdHHHpOBaHHbIX KOHTpOJIJiepOB, cjlOpMHpyH TeM CaMbIM BbIXOpHOe 
ynpaBJiHiomee B03peHCTBHe. 



KOM6HHHpOBaHHbie KOHTpOJIJiepBI 

KOM6HHHpOBaHHbie KOHTpOjlJiepbl o6'bep,HHHK)T BbIXOflHbie p,aHHbI6 
HeCKOJIbKHX KOHTpOJIJiepOB pa3JIHHHBIX THIIOB H (j)OpMHpyfOT BbIXOflHOH 
pe3yjibTaT b (J)opMaTe, BoenpHHHMaeMOM nporpaMMoir MAX. /JepeBO 
nepapxHH KOM6HHHpoBaHHoro KOHTpojuiepa Ha KOMaHflHOH naHejiH Motion 
(/],BH3KeHHe) hjih b OKHe ,a,Hajiora Track View (IlpocMOTp TpeKOB) mojkho 
pa3BepHyTb TaK, hto6bi CTajin bh^hbi OTp,ejibHbie KOHTpojuiepbi, axo/tamne b 
ero cocTaB, ecjiH mejiKHyxb Ha 3HanKe «njnoc» cjieBa ot hmchh 
KOMSHHH poBaHHoro KOHTpojuiepa. 

PRS- KOHTpojuiep 

KoHTpojmep Traa Position/Rotation/Scale (nojiojKeHHe/noBopoT/MacniTaS), hjih 
npocTO PRS, no yMorraaHHio HaaHanaeTCH TpeKaMTransform (Ilpeo6pa30BaHHe) 
oSbeKTOB H raSapHTHBIX KOHTeHHepOB M O/IM fj) H Kaxop O B . Ha BXO/I PRS-KOHTpOJIJiepa 
nocTynaiOT jjaHHbie ot Tpex OTflejibHbix KOHTpojuiepoB: Position (nojioHceHHe), 
Rotation (noBopoT) h Scale (MacnrraS). PRS-KOHTpojuiep ofibejiHHHex BbixoflHbie 
jiaHHbie 3thx Tpex KOHTpojuiepoB h r[)op\inpyeT ejinHyio MaTpnuy npeo6pa30BaHHH, 
Heofixojin.viyio nporpaMMe MAX. 

KOHTpojuiepbi THna PRS He hmciot hhkhkhx napaMeTpoB hjih ajidviemoB 
ynpaBJieHHH. 

KoHTpojuiep Look at (ynpaBJieHne no jihhhh sarjiH^a) 

KoHTpojmep Look at (ynpaBJieHne no jihhhh B3i JiHji,a) HcnojiB3yeTCH jym Toro, hto6bi 
3aCTaBHTb O/IHH o6'bCKT BCe BpeMH CMOTpeTb Ha Jipyi'OH. KOHTpojuiepbi /I3HHOIO 
THna no yMOJinaHHio Ha3HanaiOTCH Han,ejieHHbiM KaMepaM h hctomhhk3m CBeTa. 
Ecjih KoHTpojuiep Look at (ynpaBJieHne no jihhhh B3rjiHjia) iipn.\ieHfieTCH k Tpeicy 
Transform (npeo6pa30BaHHe) KaKoro-TO oO'beK'ia, rpoiiKa npeo6pa30BaHHH 
Position/ Rotation/ Scale (nojiosKeHHe/noBopoT/MacniTaQ) aaivieHHeTCH Ha 
Position /Roll Angle /Scale (nojioHceHHe/KpeH/MacnrraS). Koipa KoHTpojuiep Look at 
(YnpaBJieHHe no jihhhh B3iJiH.ua) Ha3HanaeTCH oSbeioy c noMoni,bio KO.\iaHjiHOH 
naHejiH Motion (H,BHjKeHHe), to Ha Heii iiofiajmerca cbhtok, iioKa.iaHHbin Ha pnc. 
14 . 37 . 



Phc. 14 . 37 . Cbhtok Look at Parameters (IlapaMeTpbi ynpaBJieHHH no jihhhh BarjiH/yi) Ha 
KOMaHflHOH naHejiH Motion (ZfBHJKeHHe) 




Has Han mb KOHxpojuiep ynpaBJieHHH no jihhhh B3rjiH,n,a, mejiKHHxe Ha 
KHonKe Pick Target (YKa3axB pejib) n BBmejmxe o6x>eKx, Ha Koxopbiii /jojihchh 
6bixb HanpaBJieHa jihhhh BSuiH^a. He pe kji io h axeji b Axis (Ocb) onpep,ejiHex, 
Karan H3 oceii jioKajiBHOH cncxeMBi Koop^HHax ynpaBJiHeMoro o6x>eicxa 
AOJHKHa yKa3BiBaxB Ha pejieBOH o6x>eKx, a cJutaacoK Flip (PlepeBepHyxb) 
no3BOJiHex saparb, ppjDKHa BBiSpaHHaa ocb yKa3BiBaxB Ha o6x>eKx hjih b 
I ipOXHBOI IOJIO/KHVIO cxopoHy. 

KoHTpojiJiep Link Control (ynpaBJieime cbh 3 bio) 

Kor^a oflHH o 6 x>eitx CBH3BiBaexcH c ppyrnM npn noMOipn HHexpyMeHxa 
Select and Link (Bbi^cjihxb h CBasaxb), oh Bcerpa cxaHOBHxcn jioaepHHM no 
OXHOHieHHIO K XOMy, C KOXOpBIM CBH3BIBaeXCH. Co3,zi,aHHe H aHHMaiJHH 
HepapxHnecKHx penoneK onncBiBaexcH b rjiaBe 15 , «OcBoeHne 
ponojiHHxejiBHBix MexopoB aHHMapHH » . llcnojib3yH KOHxpojuiep Link Control 
(YnpaBJieHHe cbh3bk>), mohcho nponsBOpnxb aHHMapmo nepepann 
HepapxHnecKHx CBHsed ox ophhx oOxeirroB ppyrnM. PlpHMeHeHHe axoro 
KOHxpojuiepa no3BOjmex Ha onpepejieHHOM HHxepBajie BpeMeHH cpenaxb 
opHH 06 'beK'r upepKOM ppyroro, a 3axeM noMeHHxt hx Hepapxmo Ha 
odpaxHyio. Korpa npHMeHHexcn KOHxpojuiep Link Control (YnpaBJieHHe 
CBH3Bio), ynpaBJiHiouine BOSpeiicxBHH hcxo^hbix KOHxpojuiepoB xnna PRS 
hjih Look at (YnpaBJieHHe no jihhhh B3rjinpa) cxaHOBHxcn bxophbimh 
paHHBiMH KOHxpojuiepa ynpaBJieHHH cbh3bk>, hxo i io3BOJiHex BBinoJiHHXB 
aHHMapHio poHepHero 06 'beKxa no oxHomeHHio k popnxejiBCKOMy. Korpa 
KOHxpojuiep Link Control (YiipaBJieHne cbh3bk>) HasHaaaexcH o 6 x>eKxy c 
iiOMOipbio KOManpHOH naHejiH Motion (flBHHceHHe), xo Ha Hen noHBJinexcH 
cbhxok Link Parameters (PlapaMempbi cesi3u), noica3aHHBiH Ha pnc. 14 . 38 . 



Phc. 14.38. Cbhtok Link Parameters (napaMeTpbi cbh3h) KOHTpojmepa Link Control 
(YnpaBJieHHe cbh3bk>) Ha KOMaH^HOH naHejiH Motion (pBHJKeHHe) 

B CBHXKe Link Parameters (PlapaMempbi cesisu) hmcioxch pae KOMapapBie 
KHonKn: 

Add Link (flodaBHXB cbh3b) h Delete Link (YpajiHXB cbh3b). KHOiira Add Link 
(d,of 5 aBHXb cbh3b) nosBOJiHex yKa 3 axn, Karon o6x>eKX 6ya,ex nrpaxB pojib 
popnxejibCKoro no oxHomeHHio k 06 'berry, ynpaBJiHeMOMy KOHxpojuiepoM 
Link Control (YnpaBJieHHe cbh3bio). BbipejtHH hmh CBH 3 aHHoro odberxa b 
none cnncKa h ipejiKan Ha KHonKe Delete Link (YpajinxB cbh3b), mojkho 
ypajiHXB cbh3h c ynpaBJineMbiM ofyberxoM. Plop nojieM cnncKa CBH 3 en 
pacnonaraexcH cnexnHK Start Time (BpeMH Hanajia). Korpa b cnncKe Bbipe- 
jinexcH hmh xoro hjih HHoro 06'beKxa, b cnexHHKe Start Time (BpeMH Hanajia) 
oxodpaHtaexcH MOMeHx BpeMeHH, HammaH c Koxoporo BbijtejieHHbin odrerx 
dypex nrpaxb pojiB popnxejibcroro no oxHomeHHio k ynpaBJineMOMy 
od'bCKXy. EpHHCXBeH- 




hbim MCKjnoHeHMeM HBJineTCH nepBbiii oS'beKT cnncKa CBH3eH. 3 tot nepBbiH 
ofl'beKT ocTaeTCH po^HTejibCKHM no OTHomeHHio k yiipaBJineiviOMy p,o Tex nop, 
noKa pojib poAHTejibCKoro oObeaxa He nepenp,eT ko BTopoMy 06'beKTy 
cnncKa. TaKHM o6pa30M, ofTbeax, yiipaBJineMbin aoHTpoaaepoM Link Control 
(YnpaBaeHHe CBH3bio), Bcer^a raeeT poAHTeabcaHii 06'beKT. 

B cjic^yionieM ynpaacHeHHH BaM npe^cxonx Boenojib30BaTbCH KOHTpojuiepoM 
Link Control (YnpaBJieHHe cbh3bk>) /pin aHHMapim cpeHbi nepe^anH Mima ot 
o/iHoro BpauiaioiperocH 6pycaa k apyroMy. 

HCri0JIb30BAHHE KOHTPOJIJIEPA LINK CONTROL (yilPABJIEHHE CBH3bIO) 

1 . 3arpy3HTe c|)anji link-con, max c coi ipoBoacAaiomero KHHry KOMnaicr- 
flHCKa. 

3Ta cue Ha coAepaurr mhh, ipn Bpainaiouinxcn npnMoyrojibHbix Spycica h 
OflHH Heno^BHiKHbiH 06'beKT-nyGTbiniKy. 

2. Bbip,ejinxe 06'beKT-MHH, nocjie nero Ha komhhahoh naHejm Motion 
(^Bnacemie) Bbip,ejinxe TpeK Transform (Llpeo6pa30BaHHe), ipejiKHHTe Ha 
KHOime Assign Controller (Ha3HaHHTb KOHTpojuiep) h BbiSepure b cnncKe 
KOHTpojuiep Link Control (YnpaBJieHHe cbh3bio). 

3. B Ka#pe 0 in,ejiKHHTe Ha KHomce Add Link (/fodaBnxb cbh3b), a 3aTeM 
Bbi^ejinxe o6x.eKT-nycTbimKy. B cnncKe CBH3eH noaBHTca hmh Dummy- 
world npn 3HaneHHH O b ch ex mice Start Time (BpeMH Hanaxa). 

4. riepeHAHTe k Ka^py 5 h npn Bee eipe aKTHBHoii KHonKe Add Link 
(flodaBHTb CBH3b) III,ejIKHHTe Ha 06'beiCTe BoxOM. 

5. B cjiepyK)in,nx Ka^pax AoSaBbTe xaKne 06'beKTbi b KanecTBe po^HTejibCKHx 
no OTHomeHHio k Many: b aa^pe 20 — Box02, b icaape 30 — Box03, b 
Ka^pe 50 — Box02, b aa^pe 60 — BoxOl h b KaApe 85 — o6x>eKT- 
iiycxbimKy Dummy- world. 

6. LL(eaKHHTe Ha khoiikc Add Link (/fodaBuxb CBa3b), hto 6 bi BbiKmonHTb 
peacHM Bbi^eaeHHa CBaseii, h BOCiiponsBe/inxe aHHManmo. flo Mepe Toro 
Kaa Toppbi Bpaipaiomiixca SpycKOB Oypyx BCTpenaTbca Apyr c apyroM , 
Man 6yAeT nepexoAUTb ot KOHija OAHoro Spycaa k KOHiiy APyroro, Kaa 6bi 
npuannaa k HeMy. 

KoHTpoaaep Link Control (YnpaBaeHHe CBa3bio) oneHb iiojicsch npn 
aHHMan,HH nepcoHaaceH. BecbMa nacTO B03HHKaeT h e o 6x oa h m o c t b 
3acTaBHTb nepcoHaac B3aHMoaeHCTBOBaTb c o6x.eKTaMH cpeHbi — HanpHMep, 
htoSbi B3aTb KaaoH-HHdyAb npeAMeT h nepeHecTH ero. Hcnoab3ya 
KOHTpoaaep Link Control (YnpaBaeHHe cbh3bio), MoaiHO CBa3aTb npeAMeT co 
CTapHOHapHbiM o6x>eKTOM a° Toro MOMema, Kaa oh SyaeT B3aT, a 3aTeM 
nepeAaTb 3Ty CBa3b pyaan nepcoHaaca. 

KOHTpojuiep List (YnpaBJieHHe no cnncny) 

KoHTpoaaep List (YnpaBaeHHe no cnHcay) cjiyacHT Aaa Toro, hto 6 bi co3aaTb cnncoa 
KOHTpoaaepoB , hbh BBixoAHBie ynpaBaaiomne bo3achctbhh ofi'bejiHHHiOTCH BMecTe. 
Korjia aoHTpojiaep List (YnpaBaeHHe no cnncay) Ha3HanaeTCH offbeKTy c noMom,bio 
KOMaHflHOH naHean Motion (ZfBHaceHHe) , to Ha Hen noHBaaeTCH cbhtok Position List 
(CnucoK KOHmpojuiepoe nojioMcemm), noaa3aHHbiH Ha pnc. 14.39. (Ecan KoHTpoaaep 



6 y,zjeT Ha 3 HaneH He npeo 6 pa 30 BaHHio nojioHteHHH, a npeo 6 pa 30 BaHHio 
noBopoTa mum MaciHTaba, b Ha 3 BaHHH CBHTKa hohbhtch HMeHa 
cooTBeTCTByiOLu,Hx npeo 6 pa 30 BaHHH — Rotation hjih Scale.) 



Phc. 14.39. Cbhtok Position List (CnncoK KOHTpojuiepoB nojioaceHnH) KOMan;uion nancjiH Motion 
(^BH3KeHHe) 

KaJK^MH BHOBB flo6aBJIHeMBIH KOHTpOJIJiep IIOMeLLtaeTCH B HHHCHIOIO CTpOKy 
cnncKa. HtoGbi nobaBiiTb KOHTpojuiep k cnncKy, BbmejiHTe b cbhtkc Assign 
Controller ( Ha3HaHumb k onmpojmep) TpeK Available (/focTyiiHbiH) b 
iio;wiepeBe npeo6pa30BaHHH, KOTopoMy HasHaneH KOHTpojmep ynpaBJieHHH 
no cnncKy, n nj,ejiKHHTe Ha khoiikc Assign Controller (IlasHaniTb 
KOHTpojuiep). Bbi6epnTe HyacHbin KOHTpojuiep b noHBHBineMCH OKHe 
^najiora, n TpeK aToro KOHTpojuiepa 6yp,ex BCTaBJieH Henocpe/jcTBeHHO Haji 
TpeKOM Available (^ociynHbin), a Ha3BaHne KOHTpojuiepa iiohbhtch b 
HHJKHen nacTH cnncKa. 

riofl nojieM cnncKa pacnojiomeHbi KHonKn Delete (Ypa/itiTb), Cut (Bbipe3aTb) 
H Paste (BCTaBHTb), C IIOMOLLIblO KOTOpbIX MOJKHO COOTBeTCTBeHHO yp,ajmTb 
KOHTpojuiepbi H3 cnncKa, Bbipe3aTb n BCTaBJiHTb nx b cnncoK. JIio6oh 
KOHT pOJIJiep B CnHCKe MOJKHO C^ejiaTb aKTHBHbIM , BblJiejIHB ero H ipejIKHyB 
Ha KHonKe Set Active (AKTHBH3HpoBaTb). Ecjih aKTHBH3HpoBanHbiH 
KOHTpOJIJiep OCHOBbIBaeTCH Ha KJIIOHaX aHHMapHH, TO MOJKHO B 
HHTepaKTHBHOM pejKH.Vie HaCTpOHTb KJIIOHH aHHMaiJHH Tex TpeKOB, KOTOpbIM 
Ha3HaneH Kompojuiep List (YnpaBJieHHe no ciihckv), h 3th kjiiohh SyziyT 
3anoMHeHbi aKTHBHbiM KOHTpojuiepoM. Ecjih ace aKTHBH3HpoBaH 
npOpepypHblH KOHTpOJIJiep, TO B03M05KH0CTB HHTepaKTHBHOH HaCTpOHKH 
KJHoneH aHHMaiiHH SyzteT OTcyTCTBOBaTb. B KanecTBe npHMepa 
iipep,nojiojKHM, hto b cocTaBe CLieHbi HMeeTCH ob'beKT, k TpeKy Position 
(PIojiojKeHHe) KOToporo npnMeHeH KOHTpojuiep List (YnpaBJieHHe no cnncKy), 
a b cnncoK BKJHoneHbi KOHTpojuiepbi Noise Position (Cjiynaimoe ynpaBJieHHe 
nojioiKeHHeM) h Bezier Position (YnpaBJieHHe nojiomeHHeM no Be3be). Ecjih 
6yp,eT aKTHBH3HpoBaH KOHTpojuiep Noise Position (CjiynanHoe ynpaBJieHHe 
nojioiKeHHeM), to y Bac He 6ya,eT bo3mojkhocth HHTepaKTHBHO nepeMeipaTb 
obuenT b cocTaBe cpeHbi. Ecjih me 6yp,eT aKTHBH3HpoBaH KOHTpojuiep Bezier 
Position (YnpaBJieHHe nojiomeHHeM no Be3be), to bbi CMomeie iiepeMeuiaTb 
obuenT b OKHax npoeKu,HH, a c|) op m h py e m bi e npn stom kjifohh aHHMapiiH 
SyayT 3anoMHHaTBCH sthm KOHTpojuiepoM. 

Ecjih bbi 3axoTHTe npnMeHHTb KOHTpojuiep ynpaBJieHHH no cnncKy k 
K aKOMy-TO HHOMy TpeKy, ne.M TpeK Transform (ripeo6pa30BaHHe), to sto 
HeoSxo^HMO jtejiai b npn noMOipH oma ^najiora Track View (PlpocMOTp 
TpeKOB). XOTH B 3TOM OKHe HMeeTCH B03M03KH0CTB IIOIIOJIHHTb CnHCOK 
KOHTpojuiepa List (YnpaBJieHHe no cnncKy), TaM 




HejIb3H HM y^ajIHTb KOHTpOJIJiep H3 ClfflCKa, H H CfleJiaTb O/JHH M3 KOHTpOJIJiepOB aK 
THBHbIM. 


XYZ- KOHTpOJIJiep 

Muorne napaMeTpti b MAX upe^craBJiHiOT co6oii He CKajrapHbie 3 h a a e h m a , xapaicre 
pH3yeMBie oahhm hhcjiom, a BeKTopHtie, oimcbiBaeMbie tpomkom Hnceji. ripuMepaMH 
t3khx napaMeTpoB cjiyacaT npeT (Tpomca HHceji red, green, blue — Kpacnbiu, 
3eneHbi u, cuhuu), nojiosKeHHe oflbeKxa (TpoiiKa Koop/piHaT x, y, z), MacniTaS (x, y, z) h 
noBopoT (x, y, z). XYZ-KOHTpojuiep Hcnojib3yeTCH /jjih o6be/iMHeHMn bbixo^hbix 
3HaqeHHH Tpex ox,o;ejibHbix KOHTpOJIJiepOB, KajK/jbiH H3 KOToptix (j)opiviMpyex 
o^,HOMepiioe ynpaBJiHiomee B03,u,e mctb Me , h (J) op m m p o b a h m h BeKTopHoir BejiMMMHbi b 
cfiop.waxe, BoenpHHHMaeMOM nporpaMMOM MAX. 9to .zjaeT bo3mo3khoctb BbinojiHHTb 
aHHMapmo KajK^oro H3 Tpex o^HOMepHtix ynpaBJiaiomHX B03,a,eHCTBHH He3aBHCHMO 
OT Atsyx ^pyi'MX. 


ycoBepmeHCTBOBaHHbie cpe^cTsa 
ynpaBJieHHH oKHa Track View 
(IIpOCMOTp TpeKOB) 

Okho ^Hajiora Track View (IlpocMOTp TpeKOB) coflepsKHX mhoskcctbo HHCTpyMeHTOB 
flJIH KOppeKTHpOBKH MMCjIOBblX 3HaxeHHH H Bpe.VieHHOI O IIOjIO’/KeHMH KJHOHCH aHHM3- 
H,HH. PaCCMOTpeHHe MHOrHX H3 9THX HHCTpyMeHTOB BblXOflHX 3a paMKH 3TOH KHHTH. 
B ;iaHHOM pa3^ejie 6yayx paccMoxpeHbi tojibko HeKOToptie H3 TaKHX ycoBepmeH- 
CTBOBaHHblX HHCTpyMeHTOB, KOTOpbie C HaMfiOJIbUICM BepOHTHOCTbK) MOryT nOTpe- 
6oBaTbCH BaM b pa6oTe nap, aHHMauneii. 3a cnpaBOHHbiMH CBefleHHHMH no TeM 
HHCTpyMeHTaM , KOTOpbie He SyflyT paccMOTpeHbi b KHHre, o6pain,aHTecb k ,a,o kv m e h - 
Tan,HH Ha nporpaMMy MAX. 



4>HJIbTpI>I 

/JajKe b cpaBHHTejiBHO npocToir no cocTaBy cpeHe nojmoe OToSpaaceHne Bcex 
TpeKOB b OKHe ^najiora Track View (ripocMOTp TpeKOB) MoaceT noTpe6oBaTb 
COTeH expaHHU, OKOHHOH HHCj)OpMaU,HH. B03M05KH0CTb (JjHJIBTpOBaTb COCTaB 
OToSpajKaeMbix ^aHHbix, mtoObi BH^eTb tojibko to, hto HyacHO b ^aHHbin 
MOMeHT, HMeeT BajKHenmee SHaneHne c tohkh 3peHHH a cjxj) e kt n b h o ct h 
paSoTbi c okhom fluajiora Track View (IlpocMOTp TpeKOB). LLjejiHOK Ha KHomce 
Filters (Onjimpbi) Bbi3biBaeT noHBJieHne OKHa ^Hajiora Filters (Ohjibtpbi), 
noKa3aHHoro Ha pnc. 14.40. LLjejiHOK Ha khoiikc Filters (Ohjibtpbi) n paeon 
khoiikom MbiniH Be^eT k noHBJieHHio MeHio, H3o6paHceHHoro Ha pnc. 14.41. B 
3 to MeHio BKjnoHeHbi KOMaH^bi, cooTBeTCTByroiiiHe HanSojiee 
yiioxpeOHxejibHbiM napaMeTpaM OKHa ^Hanora Filters (Ohjibtpbi). 
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Phc. 14.40. Hciiojih.3yn okho #Hajiora Filters (OHJibTpbi), moxcho c^ejiaTb TaK. 

HTO0BI B OKHe npOCMOTpa TpeKOB OTOSpaSKaxaCb TOJIBKO HySKHaH BaM 

HHljlOpMaiLHH 


Pa3,a,eji Show (rioKa3biBaTb) OKHa jinanora Filters (Ohjibtpbi) co,o;ep5KHT Ha6op cjuiajK- 
kob, no3BOJiHK>in;HxyKa3aTb, KaK /lojdkho Bbii JiH^eTb ciepebo nepapxHH OKHa jpiajiora 
Track View (IlpocMOTp TpeKOB) h KaKHe komhohchtbi #epeBa nepapxHH aojdkhbi oto- 
SpaHtaTbCH Ha 9KpaHe. Jiio6bie KOHTpojuiepbi. BbijiejieHHbie b ciihckc Hide By 
Controller Type (Ckpbitb no THiiy KOHTpojuiepa), He SyayT OToSpascaTBCH b OKHe npo- 
CMOTpa TpeKOB. B paa^ejie Show Only (noKa3BiBaTb tojibko) HaxojiHTCH cJuiaacKH 
BKjnoneHHH peTKH mob noKa3a TOJibKO TpeKOB c aHHMau,Heii (Animated Tracks), 
Bbmejiemibix oG bcktob (Selected Objects) hjih BbijiejieHHbix TpeKOB (Selected Tracks) 
jlh6o BH^HMbix odbeKTOb (Visible Objects). OjiaiKKH paajiejia Hide By Categoiy 
(Ckpbitb no KaTeropHn) no3BOJiHiOT rjiHiibipoba t b pa.uiMHHbie KareropHH oSbcktob. 
OjiaiKKH paa^ejia Function Curve Display (Oro6pa ace h h e c)>y h k n m o h a j i b h bix kphbbix) 
yKa3BiBaiOT, KaKne 




KOMnoHeHTM napaMeTpa aHHManHH SygyT rpacJinnecKH OTodpaacaTBCH b peacHMe 

(J)yHKU,HOHajIbHbIX KpHBBIX. 
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Phc. 14 . 41 . MeHio HHCTpyMeHTa Filters (OmibTpbi) oSecneHHBaeT JierKHH flocTyn k HaHOojiee 
nacTO Hcnojib 3 yeMbiM (J)HJibTpaM ^aHHbix 

^o6aBJieHHe TpeKOB bh^hmocth 

KHonKa Add Visibility Track (/fofiaBMTb TpeK bhahmocth) AoSaBJiaeT hobbih TpeK ajih 
BBi/rejiCHHoro od'Behna. 9 tot TpeK ynpaBJineT bhahmoctbio od'BCKTa bo BpeMetm. 
Bhobb AodaBJieHHOMy TpeKy a bto m aT n h e c k h HasHaqae rcn KOHTpojuiep On/Off (Bkji/ 
Bbikji). npn ,n,o6aBJieHHH KJnoneH k aroMy TpeKy ohh ycTatiaBJiHBaioT bhahmoctb 
06'beK'ia jihSo b cocTOHHHe Off (Bbikji) (oBbckt hcbmamm), jim6o b On (Bkji) (o6T>eKT 
bhhhm). Kor/i,a BpeMH aHUMapun Aoernraer iio 3 mu,mh jiaHHOio Kjnona, bh^hmoctb 
o6T>eKTa yc raHaBJiMBaeTCH b cootbctctbhh co 3HaneHneM Kjnoaa h ocTaeTcn b TaKOM 
COCTOHHHH ,3,0 MOMeHTa nOHBJieHHH CJieAyiOIIJ,erO KJItOHa BUPMOCTH HJIH 3,0 KOHII,a 
aHM.viauHH. 

Bh3hmoctb ofi'BCK'ia He o6H3aTejiBHO AOJDKHa 6bitb tojibko b bbhohohchhom hjih 
BKJHoneHHOM coctohhhhx. HaaHawan TpeKy Visibility (Bh3hmoctb) KOHTpojuiep 
Apyroro mna, TaKoro KaK Bezier (ynpaBJiemie no Be3Be), mojkho aoShtbch ruiaBHoro 
H3MeHeHHH bhahmocth ofibeKra. 06 t>ckt 6y3eT hcbmamm npn o rp h ua reji bhom hjih 
paBHOM Hyjiio 3 h a m e h h h BBixoAHoro napaMeTpa, a npn nojiosKHTejiBHBix SHaneHHHx 
bhahmoctb odbeKTa 6y3eT B03pacTaTB no Mepe npndjiHJKeHHH bcjihhhhbi bbixoahoto 
napaMeTpa k e3HHHU,e. Flpn 3HaneHHHx, 6ojibhihx hjih paBHBix eAHHHii,e, o6T>eKT CTa- 

HOBHTCH nOJIHOCTBIO BH3HMBIM. 

npn AodaBJieHHH TpeKa Visibility (Bhahmoctb) poAirrejiBCKOMy od'bCKTy bjihhhhc 
T peKa pacnpocTpaHneTCH h Ha Bee 30 Hep Hue o6T>eKTBi. Ecjih bbi He xothtc, htoSbi 
A onepHHH o6T>eKT HacjieAOBan bhahmoctb CBoero npeAKa, npejiKHHTe Ha AonepneM 
o6T.eKTe npaBOH khohkoh mbihih, BBidepMTe b kohtckcthom mchio KOManAy 
Properties (CBOHCTBa) h cdpocBTe cjuiaacoK Inherent Visibility (HacjieAOBaTB 
bhahmoctb) b pa 3 Aejie Rendering Control (YnpaBJieHHe BH 3 yajiH 3 an,HeH) oma 
AHajiora Object Properties (CBOHCTBa 06'heK-ra). 



BapnaHTbi 

3KCTpanOJIHl^HH 

napaMeTpHHecKHx 

KpHBbIX 

KHonna Parameter Curve Out-of-Range Types (Tnnbi aKCTpai iojihijhh 
napaMeTpHHecKHx Kpuebix), hjih coKpain,eHHO ORT, Bbi3biBaeT 
oflHOHMeHHoe okho Ananora, noKa3aHHoe Ha puc. 14.42. Okho AHanora ORT 
no3BOJiHeT ynpaBJiHTb TeM, KaK SyAeT Becra ce6a aim m n py e m bi it napaMeTp 
3a npeaejia.MH sa^aHHoro HHTepBajia aHHMaipn. BapuaHTOM noeeaeHHH, 
npHHHMaeMHM no yMOjinaHHio, hbjihctch Constant (I IocxoaHHoe 3HaneHHe), 
npn kotopom b KanecTBe SHaneHHH napaMeTpa b Ka^pax, i ipeAinecTByiomHX 
nepBOMy Kjnouy aHmviau,MM, npHHHMaeTCH hhcjioboc 3Ha L ieHne nepBoro 
Kjnona, a HHCJiOBoe SHaneHue nocaeAHero KJHona coxpaHHeTCH bo Bcex 
nocjie/i,yiOLu,ux KaApax aHHiviaunM. 


Ip.iiam Cutve Out-of-Hange Types 
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Phc. 14 . 42 . Okho flHajiora Parameter Curve Out-of-Range Types (Tmibi 3KCTpanojnni,HH 
napaMeTpHHecKHx KpHBbix) ynpaBJiaeT Bbi6opoM BapnaHTa npoAOJDKeHHH 
aHHMau,HH 3a npefleaaMH flHana30Ha achctbhh ee KJnoHen 

noa KB/KAblM H3 meCTH rpafjlHKOB, HJIJIFOCTpHpyiOLU,UX BapnaHTbi 
npoAOJDKeHHH (sk CTpanojiHii,HH) napaMeTpHHecKHx KpHBbix, hmckitch A Be 
KHonKH. Ta, hto cjieaa, yn paBJiaeT Bbi6opoM rana napaMeTpHHecKOH 
KpnBoii ao ee BxoAa b AHana30H, b kotopom 3aAaH xapaKTep amiMapHH . 
IlpaBati KHomca onpeAejmeT, KaK 6yAeT MeHHTb ca napaMeTp nocae BbixoAa 
H3 3TOrO AUaiia30Ha. MOHCHO npOH3BOJIbHbIM 06pa30M KOM6HHHpOBaTb 
BapnaHTbi npoAOJiJKeHHH napaMeTpHHecKHx KpHBbix BJieBO h BnpaBO ot 
3aAaHHoro AHana30Ha AChctbhh, HaiKHMaa aeByio khoi iKy noA o6pa3u,OM 
OAHoro BapnaHTa, a npaByio — noA o6pa3u,OM Apyroro. Hanpirviep, bbi 
MOJKeTe 3aAaTb Hen3 MeHHbiM (Constant) noBeAeHHe napaMeTpa ao ero BxoAa 
b AnsnasoH AeiicTBHa ami Maipni h 3acTaBHTb ero H3MeHHTbca no 
jiuHeitHOMy 3aKOHy (Linear) nocae BbixoAa H3 ah ana30Ha. 






KoimpOBamie h BCTaBKa 
BpeMeHHbIX HHTepBaJIOB 

B npopecce pa6oxbi nacxo Syayx B03HHKaxb CHxyaijHH, Kor^a BaM 
noxpe6yexcH CKonHpoBaxb Bpe.vieHHOH cerMeHT aHmapra o^Horo H3 
obneKxoB h npuMeHHTb ero k flpyroMy odbeKxy hjih k 3TOMy nee o6x>eKxy, ho 
Ha Apyro.M OTpe3Ke BpeMeHH. 3xo moucho CAeJiaxb npn iiomoluh 
HHCxpyMeHxoB Copy Time (KonnpoBaxb cerMeHx) h Paste Time (BcxaBHXb 
cerMeHx) b pejKHMe npaBKH BpeMeHHbix HHxepBaxoB. 

Mxo6bi CKonHpoBaxb rpynny Kiifoxeii aHHMaipn , BKJiiOHHxe pejKHM Edit Time 
(PIpaBKa BpeMeHHbix HHxepBaxoB) h BbmejiHre xpeK hjih xpeKH, c Koxopbix 
xoxHxe CKonHpoBaxb kjhohh. B OKHe npaBKH xpeKOB ipejiKHHxe Ha 
HanajibHOH xohkc BpeMeHHOxo cexMeHxa, Koxopbiii xpedyexcn CKonHpoBaxb, 
h nepexam,Hxe Kypcop a,o KOHpa cerMeHxa. UJejiKHHxe Ha khoiikc Copy Time 
(KonnpoBaxb cexMeHx), hxoSbi noMecxnxb koiihio HHxepBaxa BpeMeHH 
(BMecxe c KjnonaMH aHHMapHM Ha Bbi,a,ejieHHbix xpeKax) b dycjiep oSMeHa 
BpeMeHHBiMH cerMeHxaMH. HxoSbi BcxaBHXb kohhfo cexMeHxa H3 6ycJ>epa 
odMeHa, BbiAejiHxe xpeK hjih xpeKH, b Koxopbie aojokch 6bixb BexaBJieH 
cerMeHx, m,ejiKHHxe b OKHe npaBKH xpeKOB Ha xomie, HanHHaa c Koxopoii 
AOJHKHa npoH3oiixH BexaBKa cerMeHxa, hjih ipejiKHHxe h nepexam,Hxe 
Kypcop, o6o3HanaH HHxepBaji BpeMeHH a,jih bcxobkh, a 3axeM m,ejiKHHxe Ha 
KHonKe Paste Time (BcxaBHXb cerMeHx). P[ohbhxch okho Anaxora Paste Track 
(BexaBKa xpeKa) c 3anpocoM o xom, KaKyio cjieAyex BbinojiHHXb onepapmo: 
Paste Absolute (A6cojiioxHaH BexaBKa) hjih Paste Relative (OxHOcnxejibHaH 
BexaBKa) . Ecjih bbi ycxaHOBHxe n e p e kj i kj h axe j i b Paste Absolute (AScojnoxHaH 
BexaBKa), xo kjiiohh SyAyx BCxaBJieHbi c coxpaneHHeM hx hcxoahbix 
HucjiOBbix 3Ha i ieHHH. Ecjih nee 6yAex Bbibpan Bapnanx Paste Relative 
(OxHOcnxejibHaH BexaBKa), xo MAX upousBeAex BbiHuxaHue hhcjioboio 
3HaxeHHH napaMexpa aHHMapim b xonKe bcxobkh H3 3HaneHHH 
BCxaBJineMbix KjnoHeii h oxKoppeKxnpyex 3HaaeHMH KJnoneH 3a npeAejiaMH 
AHanaaoHa Ha cyMMapHyio BejiHHHHy H3MeHeHHH napaMexpa b npe^ejiax 
BexaBJieHHoro cerMeHxa. OaKXHnecKH b npopecce BexaBKH BpeMeHHoro 
cerMeHxa CHanaxa npoH3BOAHXCH yAajiemie BbmejieHHoro HHxepBajia 
BpeMeHH, ecjiH xaKOBoii 6biji o6o3HaneH, h c() o p m m p o b a h h e xeM caMbiM 
xohkh BexaBKH, a 3axeM BexaBKa b axy xoHKy KonHH BpeMeHHoro cerMeHxa 
H3 6y(|>epa obMeHa. Bee kjiiohh anHMapHH, cjieAyiom,He 3a BexaBJiHeMbiM 
cerMeHxoM, CABHraioxcH BnpaBO Ha BejiHHHHy sxoro cerMeHxa. 

KoimpOBamie h BCTaBKa o6i>eKTOB b OKHe 
AepeBa nepapxmi 

B OKHe A,epeBa nepapxHH moskho KoimpoBaTb h BCxaBJiHTb KOHTpojuiepbi, oSbeKXBi h 
MOA,H(J)HKaxopbi. B ofime.M cjiyxae cKoimpoBaHHBiii saeMeHT Montex 6bitb BCTaBJieH 
TOJibKO BMecTO ajieMeHTa aHajioi HHHoii iipopo/tbi. TaK, ecjiH CKOimpoBaH koh- 
xpojuiep aHHMaijHH, xo ero mojkho BcxaBHXb xojibko Ha TpeKH, AonycKaromne 
HcnojiB30BaHne KOH rpojuiepa Aamioro Tma, HanpHMep, moskho BCTaBHXb kohtpoji- 
jiep iiojiO/Kchhh Ha TpeK npeo0pa3OBaHHH nojioHceHHH, ho He Ha xpeK npeo6pa30Ba- 
hhh noBopoxa. 



Hto6bi cko i i m po bhtb KaKOH-TO ajieMeHT pepeoa nepapxHH, BbipejiHre hmh 
aToro 3Jie MeHTa b OKHe pepeoa HepapxHH h ipejiKHHTe Ha KHonKe Copy 
(KonHpoBaTB). fljia BCTaBKH Konroi 3Toro ajre.vieHTa BbipejiHre opim hjih 
HecKOJiBKO ajieMeHTOB pepeaa (pejiCBbix 3j i e Me hto b) , cobm6cthmbix no xHiiy 
c KonHpyeMBiM, h ipejiKHHTe Ha KHon Ke Paste (BcTaBHTB). ITohbhtch okho 
pnajrora Paste (BcTaBKa) c 3anpocoM o tom, caepyex BCTaBHTB sjieMeHT KaK 
Konmo (Copy) hjih KaK o6pa3ep (Instance), a TaKHce oiepyex jih 33MeHHTB Bee 
o6pa3u,Bi pejieBBix sjreMCHTOB, KOTopBie MoryT cyipecTBO BaTB b cpeHe. 


Cbo^hm Bee BMecTe 

PIpHMeHHH pasjiHMHBie HHCTpyMeHTBi h pejKHMBi OKHa pnajiora Track View 
(PIpOCMOTp TpeKOB), cL TaK/Ke HCnOJIB3yH COOTBeTCTByromHe KOHTpOJIJiepBI , 
bbi MOJKeTe 3anpocTO npeBpaTHTB npocTeHBKyio aHMMapmo b 6ojiee 
peTajiBHyio h BecBMa iipaBpoiiopoOHyio. B cpepyioipeM yiipaacHeHHH BaM 
iipepcxoHx HcnBiTaTB Ha npaKTHKe MHorae HHCTpy m e h t bi OKHa pnajiora 
Track View (PIpocMOTp TpeKOB) b npopecce coapamiH aHHMapnH . 

CKAHyipHH M5IH 

1. 3arpy3HTe t))aHJi copy-key. max c conpoBoacpaioipero KHHry KOMnaKT- 
pncKa. CpeHa H3 stofo ((laiijia copepjKHT Mopejib MHHa, jiejKaipero Ha 
BepxHen iuioipapKe jiecTHHHHoro Mapma. B npopecce aHmiapHH 
Heo6xOpHMO 3aCTaBHTB MHH CKaKHTB BHH3 no CTyneHHM JieCTHHpBI, a 
3aTeM KaTHTBca no nojiy. 

2. BbipejiHTe mhh, nepenpHTe b Kapp 15 h ipejiKHHTe Ha KHonKe Animate 
(AHHMapHH). 

3. PlepeMecTHTe mhh TaK, htoSbi oh onycTHJiCH Ha oppy CTyneHB h OKa3ajiCH 
nocpepHHe stoh CTyneHH. IfeperipHTe b Kapp 5 h nepeMecTHTe mhh no 
BepTHKajiH TaK, htoSbi ero hhjkhhh TOHKa OKa3ajiacb npnMepHO Ha 
BBicoTe opHoii CTyneHBKH Hap BepxHeii njioipapKOH. 

4. LL(ejiKHHTe Ha Mane npaBOii khohkoh mbiilih, Bbi6epHTe b koht6kcthom 
M eHio KOMaHpy Properties (CBoiicTBa) h ycTaHOBHTe b noHBHBmeMCH 
OKHe pnajiora (JuiajKOK Trajectory (TpaeKTopna). IHejiKHHre Ha KHonKe 
OK. 

5. PIpHMeHHTe k Many MOpHfjmKaiop XForm (PIpeo6pa30BaHHe). Bbi6epHTe 
Ha naHejm HHCTpyMeHTOB MAX KHonKy Select and Squash (BbipejiHTb h 
cacaTb) h ycTanoBHTe orpaHHHeHHe npeo6pa30BanHH ocbio Y. LLjejiKHirre 
Ha KHonKe Select and Squash (BbipejiHTb h CHcai b) npaBOH khohkoh 
MB imn, htoSbi BBi3BaTB okho BBopa paHHBix npeo6pa30BaHHH Scale 
(Macmxad). ypepjKHBan KJiaBumy Shift, ipejiKHHTe npaBOH khohkoh 
MB imH Ha JIK)6 oM H3 CHeTHHKOB OKHa, HTOSbl C03paTB KJHOH 3HHMapHH 
MacmraSa b TeKyipeM Kappe, h 3aKporfre okho BBopa paHHBix npeo6pa- 
30BaHHH. 

6. nepenpHTe b Kapp 0 h coacMuxe mhh no och Y npnMepHO po 80% 
HcxopHoro pa3Mepa. 



7. OxKpoirxe okho Ananora Track View (ripocMOTp TpeKOB), m,ejiKHHxe 
npaeoH KHOiiKoii mbihih Ha KHonKe Filters (Ohjibxpbi) h BBi6epHxe b 
M eHio KOMaH/iy Animated Tracks Only (Tojibko TpeKH c aHHMauHeii) . 
IU,ejiKHHTe npaBoir KHonKoir muluh Ha hmchh xpena Objects (06x>eKXBi) h 
BB i6epHTe b KOHTeKCTHOM MeHio KOMaH^y Expand All (Pa3BepHyTB Bee). 

8. Bbi^ejiHTe kjiioh b na^pe 0 Ha xpene GeoSphereOi/XForm/Gizmo/Scale h 

CKonnpyHTe ero b Ka^p 15, nepexacKHBan kjiioh mbihibio npn 
y^epacHBaeMOH KJiaBHme Shift. 3aTeM CKonnpyHxe kjiioh 
npeo6pa30BaHHa MacmxaSa H3 Ka^pa 5 b Ka/ip 14. Bbi/iejinxe h yzjajiHxe 
kjiiohh Ha xpene npeo6pa30BaHHH Position (nojiojKemie) radapnxHoro 
KOHxeimepa m o ah (ji h naxop a , nocjie Hero CBepHnxe h bhobb pa3BepHHxe 
xpeKH Gizmo. 

nepexam,Hxe noji3yHOK xaiiMepa aHmapra BnpaBO-BJieBO, Hadjiio/iaa 3a 
ABHHceHHeM h H3MeHeHneM Macmxa6a Maia. IlpH 3xom H3MeHeHne 
MacmxaSa npoHCxo^nx h b Ka^pax c 6 no 14, r/i,e axoro 6bixb He aojhkho. 

9. LLfejiKHHxe npaBOH khohkoh mbiluh Ha KJiiOHe napaMexpa Scale 
(Macmxa6) raSapnxHoro KOHxeHHepa m o a h c ji h k ax o p a b Ka^pe 5. 
LlfejiKHHxe Ha KHonKe rpynnBi Out (Bbixoa) HHCxpyMeHXOB ynpaBJieHHH 
KacaxejiBHBiMH BeKxopaMH, 3a^epjKHxe KHonny MBimn HajKaxofi h 
BBiSepnxe HHexpyMeHx ynpaBJieHHH xnna Step (CKaHKOo6pa3Hoe) — axo 
xpexBH KHonKa CBepxy. 

10. Bbip,ejmxe xpeKH npeo6pa30BaHHH Position (IlojiojKeHHe) o6x>eKxa 
GeoSphereOi, HMoxupyioipero mhh, h npeo6pa30BanHH Scale (MacmxaS) 
raSapHXHoro KOHxeHHepa MOpii cji h K axop a — o6x>eicxa Gizmo. UjejiKHHxe 
Ha KHOime Edit Time (IlpaBKa BpeMeHHBix HHxepBaxoB) h nepexanpixe 
Kypcop b OKHe npaBKH xpeKOB ox Ka^pa O ao Ka^pa 15. UjejiKHHxe Ha 
KHonKe Copy Time (KonHpoBaxb cerMeHx). 

1 1 . LifejiKHHxe b OKHe npaBKH xpeKOB Ha xonKe xpena, cooxBexcxByiomeH 
Ka^py 15, hxo6bi o6o3hbhhxb Mecxo bcxbbkh, nocjie nero mejiKHHxe Ha 
KHonKe Paste Time (BcxaBHXb cerMeHx). B OKHe Anajiora Paste Track 
(BcxaBKa xpena) BBi6epHxe eapnaHx Paste Relative (OxHOCHxejiBHan 
BexaBKa) h m,ejiKHHxe Ha khoiikc OK. Ha pnc. 14.43 noKa3ano, nan 
BbirjiHAHx okho A Ha Jiora Track View (npocMOxp xpeKOB) Ha AaHHBiH 
MOMeHX. 



Phc. 14 . 43 . Okho fluajiora Track View (IIpocMOTp TpeKOB) nocjie BCTaBKH koiihh TpeKOB Position 
(IlojiojKeHHe) oCxeKTa-MBna h Scale (MacnrraG) raSapHTHoro KOHTeitHepa MO,zpr<})H- 
KaTopa 





IlepexamHxe noji3yHOK xan.Mepa aHHMapHH BnpaBO-BJieBO, HaSmopaH 3a 
pBHHce HHeM MHHa. Co3paexcH BneaaTJieHHe, hxo pBHJKemie MHHa b 
MOM eHT ypapa o nepByio cxyneHbicy jiecxHHu,bi BbirjiHpHx He Bnojme 
ecxecxBeHHO. 

12. BepHHxecB b okho pnaxora Track View (llpocMOxp xpeKOB), 

1 1 e p e k j i to h m xe c b b pe hchm npaBKH KjnoHen h mejiKHHxe npaBoii khohkoh 
mbihih Ha KJiiOHe aHHMan,HH xpena npeo6pa30BaHHH Position (FIojioHceHHe) 
06'beKxa GeoSphereOI, HMHXHpyio ipero mhh, b nappe 15. m,ejiKHHxe Ha 
KHonKe rpynnBi In (Bxop) HHCxpyMeHXOB ynpaBJieHHH KacaxejiBHBiMH 
BeKxopaMH h BBiSepnxe HHexpyMeHx xnna Fast (Bbicxpoe) — axo 
Hexeepxan KHonna CBepxy. m,ejiKHHxe Ha ManeHbKOH KHonKe co cxpejiKoti, 
yKa3BiBaiomeH BnpaBO, nop, KHonKoii rpynnBi HHCxpyMeHXOB In (Bxop), 
hxo6bi y cxaHOBHXB xox iKe BapnaHx Fast (Bbicxpoe) b KanecxBe cnoco6a 
ynpaejieHHH KacaxejiBHBiMH BeKxopaMH Ha Bbixope H3 KJHona. 
B o c n o ji b 3y ii xe c b KHonKoii co cxpejiKOH, yKa3biBaioiii,eH BnpaBO, b jicbom 
BepxHeM yrjiy OKHa pnajiora, hxo6bi nepenxH k Kjnony HOMep 5. BbiSepnxe 
b rpynnax In (Bxop) h Out (Bbixop) HHCxpyMeHXOB ynpaBJieHHH 
KacaxeHbHbiMH BeKxopaMH BapnaH i bi Fast (Bbicxpoe) amnioraHHO xoMy, 
KaK 3xo 6buio onncaHO Bbirne. 

Bhobb nepexam,Hxe noji3yHOK xaiiMepa aHraapim BnpaBO-BJieBO . Tenepb 
mhh CKanex HaMHoro Jiynme. TpaeKxopnH panaceHnn MHHa Ha paHHbin 
MOMeHx npHBepeHa Ha pnc. 14.44. 



Phc. 14.44. TpaeKTopHH abhjkchhh MHHa nocjie HacTpoHKH KacaTenbHbix BeKTopoB Ha Bxo/jax 
h Bbixo^ax TpeTbero h nHToro kjhohch aHHMaiijHH 

13. BepHHxecb b OKHe pna/iora Track View (llpocMOxp xpeKOB) k peacnMy 
npaBKH BpeMeHH h Bbipejinxe HHxepBaJi c Kappa 15 po Kappa 30. Ilpn 
BbipejieHHbix xpeKax Position (IlojiojKeHHe) o6x>eKxa-MHHa h Scale 
(MacmxaS) rafiapnxHoro KOHxenHepa MopncJiHKaxopa ipejiKHHxe Ha 
KHonKe Copy Time (KonHpoBaxb cerMeHx). UJ,ePKHHxe b OKHe npaBKH 
xpeKOB Ha xoHKe , cooxBexcxByiomeH Kappy 30, hxo6bi o6o3HanHXb Mecxo 
BexaBKH, nocjie Hero ipejiKHHxe Ha KHonKe Paste Time (BcxaBHXb 
cerMeHx) h Bbi6epnxe b OKHe pnajiora Paste Track (BcxaBKa xpena) 
BapnaHx Paste Relative (OxHOCHxejibHan BcxaBKa). IloBxopHxe BexaBKy 
cerMeHxa BpeMeHH b xoHKe Kappa 30 eipe mecxb pa3. Ilo jihhhh 
xpaeKxopHH b OKHax npoeKtpiH bbi CMoacexe Hafijnopaxb, KaK mhh Sypex 
CKaKaxb no cxyiiemiM po Komia jiecxmmbi. 




14. Bbi^ejiHxe oS'beKT-MHH, ecjiH oh em,e He Bbi^ejieH. nepen^HTe Ha 
KOMaH,a,HyK> nanejib Motion (flBHHteHHe) h ipejiKHHTe Ha KHonKe 
Trajectories (TpaeKTopHH). 3aTeM menKHHTe Ha KHonKe Sub-Object 
(rtOpofi'beKT), HXOSbl aKXHBH3HpOBaXB peHCHM paboXBI C KJIFOHaMH. 
IlepeMecxHxe kjiiohh aHHMapim nocrte^Hero CKauKa Mina b paiioHe 
OCHOBaHHH CHCHbl, HJIH nOJia, MXOfibl xpaeKXOpHH ^BHJKeHHH nouuia B AO Jib 
axoro OCHOBaHHH. B npeA,nocjiep,HeM CKanKe nepeMecxnxe kjiioh b paiioHe 
BepniHHBI BHH3, HTOfibl XpaeKXOpHH MHHa JIHHIB CJierKa IipHIIOAHHMajiaCb 
HaA, nojiOM. CHOBa meMHHxe Ha KHomce Sub-Object (noAo6x>eKx), hxo6bi 
bbikjiiohhtb pc/KHM paSoTbi c KjnoHaMH. riepehAuxe B Kapp 160 H, npn 
BKjnoueHHOM pentHMe aHHMau,HH nepeMecxnxe mho BnpaBO k Kpaio 
OCHOBaHHH cueHbi. Ha puc. 14.45 noKa3aHO, KaK A OJI3KHa bbihhhactb 
xpaeKXOpHH ABHHCeHHH MHHa Ha AaHHblH MOMeHX. 



PHC. 14 . 45 . BbipOBHHHTe KJIIOHH aHHMaHHH BflOJIB JIHHHH OCHOBaHHH CHeHBI, HCnOJIB3yH KHOIIKy 
Sub-Object (no/iob'beKT) /pin aKTHBH3au;HH peiKHMa paSoTbi c kjhohiimh Ha 
KOMaHflHOH naHejiH Motion (ABHHceHHe) npn HaacaTOH KHonKe Trajectories 
(TpaeKTopHH) 

15. Ha caMOM Aene hhm He TpeSyexca, htoSbi mum csKHMancH b nocjieAHHX Ka/ipax 
aHMMau,MM. B petKHMe npaBKH kjhohch oKHa Ananora Track View (npocMOTp Tpe- 
kob) y/tajiHxe kjiiom Scale (MacmxaS) raSapHTHoro KOHTeitHepa MOAHipHKaTopa b 
Ka^pe 135. 

16. LL],ejiKHHxe Ha KHonKe Min/Max Toggle (CBepHyTb/Pa3BepHyxb), hxo6bi CTajiH 

bhahbi Bee Merbipe OKHa npoeKUHH, aKTHBH3Hpyitxe okho npoeKUHH Camera 
(KaMepa) h boci iponaBe/iirre aHHMauHio . JXmrMeHMe mhmo b paiioHe Kajipa 135 
BbirjiHflHT CJierKa HeecTecTBeHHO . B OKHe Ananora Track View (npocMOTp TpeKOB) 
mejiKHHTe npaBOH KHonKoii mbiuim Ha kjiiomc aHHMapim npeo6pa30BaHHH 
Position (nojioHteHHe) b Kajipc 135. H3MeHHxe BapnaHTBi ynpaBJieHHH 
KacaTejiBHBiMH BeKTopaMH b rpynnax HHCTpyMeHTOB In (Bxofl) h Out (Bbixoa) Ha 
Smooth (CrjiatKeHHoe), KOTopoMy cooTBeTCXByiox iiepabie CBepxy khoiikh o6enx 
naHejieit HHexpyMeHTOB. IljejiKHHxe Ha ManeHBKOH KHonKe co CTpejntOH, 
yKa3BiBaiom,eH BnpaBO. non khoiikoh rpymibi HHCTpyMeHTOB Out (Bbixofl), hto6bi 
ycTaHOBHTB b KanecTBe cnocoSa ynpaBJieHHH KacaTejiBHBiMH BeKTopaMH Ha 
Bxo/i,e ejiejiyioinero kjiiom a xaKtfte BapnaHT Smooth (CrjiajKeHHoe). 

BOCI ipOMSBCAHTe aHHMaitHio . 


Tenepb Bee BbirjiHUHx xoporno, 3a HCKJiioneHHeM ouHoro: Kaacexcn 
3a6aBHBIM, HXO MHH He KpyTHTCH. 

17. tlepehunxe Ha KOMaH/myio nanejib Modify (H3MeHHTb). LLjejiKHHxe 
npaBOH KHOnKOH Mb TTTTH Ha MHHC H BblSepHXe B KOHXeKCXHOM MeHK) 
KOMauziy Properties (CBOHCXBa). Cdpocbxe b noHBH BrneMCH OKHe ppajiora 
rfyiaaiOK Trajectory (TpaeKxopnH) h mejiKHHxe Ha KHonKe OK. 

18. B pacKpbmaiomeMCH ciincKe CBHXKa Modifier Stack (CmeK 
ModucpuKamopoe) Bbidepnxe cxpoKy GeoSphere (Teocrjaepa). fyodaBbxe 
em,e o^,hh MOumJmKaxop XForm (Ilpeo6pa30BaHHe). HaM xonexcn, hxoSbi 
B paipeHHe Mflxa HaHHHaxocb pp ero CHcaxun, xaK hxo m o^hcJ) h K axop 
npeo6pa30BaHHH BpaiueHHH ^ojiskch pacnojiaraxbCH b cxene paHbrne 
MOp,HfJrHKaxopa Macmxa6a. 

19. B OKHax npoeKir,HH bh^ho, hxo onopHaa xohkb raSapHXHoro KOHxeHHepa 
bhobb p,o6aBjreHHoro MOunrJmKaxopa pacnojiaraexcH b hhjkhch xohkc 
MHH a. B pacKphiBaroipeMCH ciihckc Sub-Object (IIouofrbeKx) Bbi6epHxe 
cxpoKy Center (fyeHxp). BbiKJiiOHuxe peac mm aHHMapra, ipejiKHHxe Ha 
KHonKe Align (Bbipobhhxb) cxaH/rapxHOM naHejin HHexpyMeHxoB MAX h 
B bi^exHxe mhh b KanecxBe o6x>eKxa, oxHOCHxenbHO Koxoporo 6yzr,ex 
npOH3BO/I,HXbCH BbipaBHHBaHHe. YcxaHOBHXe BCe XpH (fylB/KKa 
npeo6pa30BaHHH Position (Ilo nojKeHHe) , nepeBeuHxe nepeKJiroHaxejib 
Target Object (OnopHbin o6x>eKx) b rrojioaceHne Center (U,eHxp) h 
mexKHHxe Ha KHonKe OK. LLfyjiKHHxe Ha khohkc Sub-Object (FIoAoG'beKx), 
HX 06 bI BbIKJIIOHHXb peacHM npaBKH iiouodbeKxoB. 

20. B OKHe p,H£niora Track View (IlpocMOxp xpeKOB) ipeMHHxe iipaBoir 
KHonKoil MbiiHH Ha KHonKe Filters (Onjibxpbi) h Bbi6epHxe b MeHio 
KOMaH/ry Animated Tracks Only (Tojibko xpeKH c ohm m apn e h ) . 
IlpoKpyxHxe /repeBO HepapxHH bhh3, nona He h annexe BexBb 
m o ah rj) h Kaxopa XForm (Ilpeo6pa30BaHHe), p ac r i o j i o ace h Hy ro nap cxpoKoil 
Object (GeoSphere) — 06x>eKx (reoccjaepa), KaK noKa3aHO Ha pnc. 14.46. 
Bbipejinxe xpeK npeo6pa30BaHHH Rotation (FIoBopox) raOapnxHoro 
KOHxeHHepa (Gizmo) m o u h (Jr h k axop a XForm (Ilpeo6pa30BaHHe) h 
mejiKHHxe Ha khoiikc Assign Controller (Ha3HaHHXb KOHxpojmep). 
Bbidepnxe cxpoKy Euler XYZ Rotation (XYZ-noBO-pox no Oibiepy) b 
cnncKe OKHa unanora Assign Rotation Controller (Ha3HaaeHMe 
KOHxpojuiepa noBopoxa) h mejiKHHxe Ha KHonKe OK. Pa3BepHHxe 
no/r/iepeeo xpeKa npeo6pa30BaHHH Rotation (lloBopox). 

21. Bbipejinxe xpeK Y Rotation (lloBopox no Y), m,ejiKHHxe Ha KHonKe Add 
Keys (fyodaBHXb kjiiohh) h co3^,aHxe Ha axoM xpeKe kjiiohh aHHMapinr b 
Kappax 0 h 80. LLfyjiKHHxe npaBOH khohkoh mbihih Ha KJiiOHe 
npeo6pa30BaHHH Y Rotation (lloBopox no Y) b nappe 80 h sapaiixe ero 
BeriHHHHy paBHoir 360. 

22. Ill,ejiKHHxe Ha khoiikc Parameter Curve Out-of- Range Types (Tniibi 
aKcxpai iojihuhh napaMexpHHecKHx kphbbix), a 3axeM Ha KHonKe co 
cxpeHKoii, HaiipaBJieHHOH BnpaBO, nop okhom rpafynKa aKcxpai iojihuhh 
xnna Relative Repeat (OxHOCHxejibHoe noBxopeHHe). UJejiKHHxe Ha 
KHonKe OK, hxo6bi 3aKpbixb okho pnajiora. BocnpoH3Bep,Hxe anHMauHio . 

B xojibko hxo paccMOxpeHHOM ynpajKHeHHH bbi BHpejiH, KaK pa3JiHHHbie 
HHCxpyMeHXbi anHMauHH MAX pa6oxarox cobmccxho, ho3bojihh 6bicxpo 
nepehxn ox 3acxbiBmero, 6e3 bchkoh aHHMauHH, H3o6paareHH h k 
nojiHOCxbio aHHMHpoBaHHOH cpeHe. 
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Phc. 14.46. /],epeBO nepapxnn oraa /pranora Track View (IlpocMOTp TpeKOB), pa3BepHyToe po 
ypoBHH TpeKa npeo6pa30BaHHH Rotation (FIoBopoT) raOapuTHoro KOHTemrepa Mo/pr- 
(JjHKaTopaXForm (npeo6pa30BaHne) 


3 aKJiiOHeHHe 

B 3 toh rjiaBe onttcaHbi ocHOBHbie HHCTpyMeHTbi, Hcnojib3yeMbie b npouecce 
aHMMauHH cpeHbi. Hsvhhb aiy rjiaBy, bm ^ojijkhbi paoOnpaTbCH b 
cjte/tyiOLu,Hx KOHLieiiijHHx, npneMtix h HHerpyMeHTax: 

H COS/taHHC 6a30B0H aHHMaiJHH, OCHOBaHHOH Ha KJIFOHax; 

«» paSOTa C KJIFOHaMH H (JiyHKIljHOHaJIbHblMH KpHBbIMH B OKHe npOCMOTpa 
TpeKOB; 

• HCn0JIb30BaHHe KOHTpOJIJiepOB, OCHOBaHHbIX Ha KJIFOHax, H IFpOLteaypHbFX 

KOHTpOJIJiepOB ; 

* OCHOBHbie pa3JIHHHH MeJK^y pa3HbIMH THnaMH KOHTpOJIJiepOB, 

OCHOBaHHbIX Ha KJIIOHaX aHHMapHH. 

Bbi MOJKeTe co 3 ^aTb mhojkcctbo aHHMapnii, nojib 3 yncb TOJibKO sthmh 
6 a 30 BbIMH HHCTpyMeHTaMH H 3 H 3 HHHMH . OAHaKO pa 3 paSOTKa CII,eHbI c 
aHHMaipeH, OTBenaiomeH cnetpiajibHbiM TpeSoBaHHHM, mojkct OKa 3 aTbcn 
HejierKOH aa^aneH, ecjin b BarneM pacnopimeHHH hmciotch jihiiib 
paccMOTpeHHbie b aan hoh rjiaBe ocHOBHbie cpeACTBa. B cjie,ayioiii,eH rjiaBe 
MbI paCCMOTpHM 6 ojiee CJIOJKHbie HHCTpyMeHTbi H MeTOAbI aHHMaipiH . 




OcBoeHHe 

MeTO^OB 

BH3yaJIH3aiI,HH 


BH3yajIH3aU,HH aHHMai],HH B 

KOMnjieKce MAX no,n;odHa 

BH3yajiH3au,HH eflHHHH Horo Ka^pa 3a 
HCKJiiOHeHHeM Toro, hto b 3tom cjiynae 
i iocjieaoBaTejibHO BH3yajin3H-pyexcH 
MHOJKeCTBO OT^ejIbHBIX Ka^poB, 
KOTopbie 3aTeM odx>e,anHHKrrcH b fjoaaji 
aHHMaujffl 3a^aHHoro (|)opMaxa. MAX 
no3BOJiHeT ynpaBJiHTb BM3ya/iH3auHeH 
aHHMapHH H3 a.BVX pa3JIMHHbIX OKOH 
^Hajiora: 

Render Scene (Bn3yajin3aLi,HH cpeHbi) 
n Video Post (Bn^eoMOHTajK). 
CnepnajibHoe okho ^najiora Video Post 
(BnaeoMOHxaac) , b kotopom mojkho 
BbniojiHHTb odpadoxKy bh- 

3yajiH3npoBaHHbix H3odpa>KeHHH n 
o6bea,HHHTb n 306 pa>KeH m h ^jih 

^ocTHJKeHHH cnepnajibHbix 

H3o6pa3HTejibHbix 3cj)c|>eKTOB, dyzjex 
paccMaxpnBaxbCH, «Ochobbi 

BH^eoMOHxajKa» . 



B 3toh rjiaBe ocHOBHoe BHHMamie SyzjeT yzjejieHO Bonpoca.vi BH3yajiH3anHH 
aHHMau,HH c HcnojiB30BaHHeM OKHa jmajiora Render Scene (BH3yajiH3an,HH 
cn,eHBi). B nacTHOCTH, SyayT paccMOTpeHBi cjiejiyiom,ne TeMBi: 

«« napaMeTpai BH3yajiH3an,HH aHHMapHn; 

• HMHTapHH pa 3 MBiBaHHH .zjBHJKymerocH 06'b eKTa; 

« nojiyKaapoBaa BH3yajiH3an,HH; 

• BH3yajiH3an,HH b cera; 

» napaMeTpai Bbixo^Horo cjiaiuia aHmiapHH. 


IlapaMeTpbi BH3yajiH3ai^nn 

aHHMai^HM 

Bto6bi BH3yajin3npoBaTB aHHMapnio, iipenyie Bcero aKTHBH3HpyHTe HyjKHoe 
okho npoeKu,HH. 3aTeM m,eaKHHTe Ha KHomce Render Scene 
(BH3yajiH3npoBaTB cpeiiy) CTaH^apTHOH nanejin h h cxpy m e hto b , aHaxorHHHO 
TOMy, KaK 3 to ^.ejiaexcH npn BH3yajiH3au,HH OT^ejiBHoro Ka/ipa. B OKHe 
AHanora Render Scene (BH3yajiH3apHH cpeHBi), noKa3aHHOM Ha pnc. 16 . 1 , k 
BH3yajiH3an,HH aHHMapHH othochtch paa napaMeTpoB. Ohh no3BOjraiOT 
ynpaBJiHTB TaKHMH Bein,aMM, KaK HHTepBaji BpeMeHH aHHMapnH , kohtpojib 
n,BeTHOCTH HToroBoro H3o6pajKeHHH Ha cooTBeTCTBHe c'raHAapxy TejieBH3H- 
ohhbix CHrHajiOB, HMHTan,HH pa3MBiBaHHH H3o6pajKeHHH od'beKxa 
BCJie^CTBHe ero dbicxporo nepe.vreineHHH, BbinojiHeHiie nojiyKa^poBOH 
BH3yajiH3au;HH h BH3yajiH3an,HH c npaMeHeraeM KOMnBiOTepHOH ceTH. 
AHHMapHH — 3to He donee neivi nocne^OBaTejiBHaH CMeHa KappoB Ha 3KpaHe 

C naCTOTOH, .ZJOCTaTOHHOH /piH C03flaHHH HJIJII03HH ,ZI,BH5KeHHH. H3 3TOXO 
cjie/jyeT, hto ajih HMHTan,HH ^bhjkchhh KappoB b riocjie^OBaTejibHOCTH 
^ojijkho 6bitb AOCTaTOHHO MHoro. B pa3^ejie Time Output (HHTepBaji 
BBiBO^a) OKHa ^Hajiora Render Scene (Bn3yajin3au,nH cpeHBi) mojkho saaaxb 
BejiHHHHy HHTepBajia BpeMeHH hjih ^nana30H HOMepoB Kap,poB, KOToptie 
npe^CTOHT BH3yajIH3HpOBaTB. MOJKHO 3aKa3aTB BH3yajIH3an,HIO aKTHBHOrO 
BpeMeHHoro cerMeHTa (nepeKJHOHaTejiB Active Time Segment), nocne^OBa- 
TejibHOCTH Kap,poB H3 yKa3aHHoro /i,naiia30Ha (nepeKJHOHaTejiB Range) hjih 
OT/ jejiBHBix rpynn KaapoB (nepeKJHOHaTejiB Frames). 

OdbiHHO aHHMapHH BH3yajiH3HpyiOTCH c uejibio hx nocjiepyiomeH 3anncH Ha 
BH^eojieHTy. K coHcaxeHHio, BH^eojieHTa — He Jiynmnir HOCHTejib .zpra 
perHCTpapHH hhhm apnir , noTOMy hto aencTByioin,ne c'raHp,ap'ibi 

TejieBH3HOHHBix CHrHajiOB, TaKHe KaK NTSC h PAL, He noji/iepacHBaiox ctojib 
mHpoKoro AuanasoHa u,BeTOB, KaKoii odecneHHBaeT KOMnjieKC MAX. B cbh3h 
c 3 thm, ecjiH aHHMapHH BH3yajiH3HpyeTCH fljiH nocjiepyiomeH p e r h c Tp a h h h b 
TejieBH3HOHHOM CTaH,a,apTe, cjiepyeT y CTaHOBHTB cJuraacoK Video Color Check 
(Kohtpojib HBeTHOCTn) b pa3Aejie Options (napaMeTpai) OKHa ^Harora. 
BKJiiOHeHHe pe'/KHMa kohtpojih pbcthocth odecneHHBaeT npoBepKy npeTOB 
paCKpaCKH BH3yajIH3HpOBaHHBIX Ka^ipOB Ha npe^MeT HX COOTBeTCTBHH 

^onycTHMBiM HBCTOBbiM flnana30HaM BH^eocHrHajiOB NTSC hjih PAL. Bbi6op 

OJIHOrO H3 3THX 



CTaH^apTOB mo'/Kho iipoM 3 BecxH c iio.MOLUbio KOMaHfl,bi File, Preferences 
(Oanji, IlapaMexpbi). Flo axon KOMan^e Bbi 3 biBaexcH okho anaaora Preference 
Settings (HacxpoiiKa napaMeTpoB), b kotopom cae^yeT Bbidpaxb BKJia/jKy 
Rendering (Bn 3 yajiH 3 apnH) (pnc. 16 . 2 ). 
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Phc. 16. 1. Okho /piajiora Render Scene (Bn3yajiH3aii;HH enema) 


B pa3.zje.jie Video Color Check (KoHxponb LjBexHoexn) b jicbom BepxHeii Hacxn 
BKJiajjKn HMeexca Ha6op nepeKJnonaxeaen, iio3bojIhk)lu,mx onpejjeanxB, KaK 
MAX 6yzjex BbinojiHHXb KOHxpojib uBexHoexn Bn/jeocnmajia. Bo-nepBbix, 
hxo Handojiee aa>KHO, HyacHO Bbidpaxb xnn cxanjjapxa xeJieBH3HOHHoro 
cnmajia, b KOxopoM Syzjex Becxncb 3anncb aHHMan,HH. B CTTTA n Hiiohhh 
xaKHM cxaHjjapxoM hbjihcxch NTSC. B jjpyxnx cxpaHax axo mojkcx 6bixb Karc 
NTSC, xaK h PAL (KaK npaBMJio, PAL), fla/iee mojkho 





onpe^ejiHTb, hto poji/KHa pejiaxb nporpaMMa, ecjin eio odHapyaceH iipeT, He 
cooTBeT CTByK)m,HH CTaHp,apTy. 



Phc. 16.2. BKJiaaKa Rendering (BH3yajiH3ai;HH) OKHa jpiajiora Preference Settings 
(HacTponKa napaMeTpoB) 

riepeKJiiOHaTejiH pa3,a,ejia Video Color Check (Kohtpojib ubcthoctm) 
noHCHHiOTCH b cjieflyiomeM nepeHHe: 

a Flag with black (FIoMeTHTb HepHbi.vi). Ecjih y CTaHOBJieH stot 
nepeKJiiOHaTejib, to Kaacpbiii nHKcejib nsodpaaceHHH, iipeT KOToporo 
Bbixo/piT 3a iipe/iejibi /jpnycxMMO ro p,Hana30Ha, noMenaeTCH nepHbiM 
PBeTOM. riOCJie 3TOTO MO/KHO BepHyTbCH K OnHCaHHIO CLieHbl H 
OTperyjiHpoBaTb MaTepnajibi hjih hctohhhkh CBeTa TaKHM o6pa30M, 
htoShi hx u,BeTa He Bbixo,a,HJiH 3a poiiycxMMbie rpaHHpbi. 

• Scale Luma (MacmTa6 hpkocth). Ecjih ycTaHOBJieH stot i i e p e k j i kj h are j i b , 
apKOCTb Kaacaoro nnKcejia m ac hi T ad h py exca TaKHM o6pa30M, htoShi ero 
u,BeT OKa3ajica b npe/tejiax /tonycTHMoro ^nanasoHa. Ecjih hcxo^hbih uper 
nnKcejia yace jieatHT b npepejiax auanasoHa, MaciHTadHpoBaHHe He 
npOH3BOfl,HTCH . 

m Scale Saturation (Macimad HacbimeHHOCTH). Ecjih ycTaHOBJieH stot 
nepeKJiiOHaTejib, to HacbimeHHOCTb KaacAoro nHKcejin MacmTa6HpyeTCH 
thk, Mxodbi ero iipeT OKa3ajica b npepejiax tonycTHMoro tnanasoHa. 
OnaTb-TaKH, ecjin HCxotHbiH ubct nnKcejia yace jieacux b npetejiax 
pHana30Ha, m ac lu Tad h p o b a h h e He npoH3BO^,HTCH. 

OaeHb apKHe ottchkh 3ejieHoro upeTa He npoxopuT KOHTpojib uBeTHOCTH. 
OriHaKO, paace ecjin KaKoii-TO upeT npomeji KOHTpojib, sto ein,e He osHanaex, 
hto oh SyteT KanecTBCHHO BbirjiateTb npu OToSpaaceHHH Ha 3KpaHe 
BHp,eoMOHHTopa. Bee cjinmKOM apKHe uBexa HMeiOT TeHteHipiio BbirjiHpeTb 
Ha 3KpaHe BHteoMOHHTopa iiojihhhbluh- 




mh, upMHe.M CMJibHee Bcero CTpa^aeT apKO-KpacHtm u,BeT. Flpn HacTpoince MaTepna 
jiob b Pe^aKTopc MaTepnajiOB HcnojibayH i e HacbiineHHOCTb ubctob, He npeBBimaio 
myio 200 . 


Pa3MbisaHHe n3o6pa:>KeHHH ABHJKymHxca 
06'beKTOB 


Ecjim b 3rjiHHyTb Ha OT^eubHbiH Ka/jp khho- hjih BMxeocJmjibMa, to mojkho 
3aMeTHTb, hto KpaH KOHTypa pBH>Kym,erocH o6T>eKTa HecKOJibKO pa3MbiTbi b 
H anpaBJieHHH yiBH/KeHHH. 3 to nponcxoflHT BCjieyiCTBHe toto, hto b momcht 
OTK pbITHH 3aTBOpa KHHOKaMepbl 06'beKT HaXOflHTCH B OflHOM IIOJIO/KeHHH, SL 
k MOMeHTy 3aKpbiTHH — ycneBaeT cmccthtbch b /ipyroe. 3 acj) h ko h p o b aH h o e 
H3o6pajKeHHe (J)aKTH necKH npeACTaBJiaeT co 6 oh pejibiM Ha6op chhmkob 
06'beK'ra bo Bcex 1 1 po m e»cy to h h bix nojioHceHHHx, 3aHHMaeMbix sthm 
oO'beK'roM b riepnoA Meac^y otkpbithcm h 3aKpbtTHe.\i 3aTBopa. /],jih 
npnSjinjKeHHoro boci ipoM3BeyieHMH stoto 3(|)(|)eKTa mojkho Hcnojib30BaTb 
Cpe^CTBa pa3MbIBaHHH, HJIH CMa3a, H3o6pa5KeHHH ABHJKyipHXCH 06'beKTOB, 
HMeioin,HecH b nporpaMMe MAX. II pH BOcnpoH3Be,zi,eHHH aHHMapHOHHOH 
iiocjieyiOBaTejibHOCTH Ka^poB cpe^CTBa pa3MbiBaHHH o6ecneHHBaiOT 
BnenaTJieHHe njiaBHOCTH h CTpeMHTejibHOCTH p,BH5KeHHH, OTcyTCTByiomee b 
cjiynae, earn stot acJxJieKT He 6 biji npHMeHeH. Ha pnc. 16.3 noKa3aHa cpeHa, 
BH3yajiH3HpoBaHHaH 6e3 Hcnojib30BaHHH 3cJx|)eKTa CMa3a, a Ha pnc. 16.4 — 
Ta JKe cpeHa, ho BH3yajiH3HpoBaHHaH c yneTOM CMa3a H3o6pasKeHHH 
ABHJKJHH,HXCH 06'beKTOB. 



Phc. 16 . 3 . Cneiia. BH3yajiH3npoBaHHaH 6e3 Hcnojib30BaHHH 3(J)(J)ema cMa3a M3of)paaceiiMH 
^BIUKyUIHXCH 06'beKTOB 



Phc. 16.4. Ta ace cneHa, b m 3 y a; i o 3 m p o b an h a f i c Hcnojit.30BaHHeM arjxJieKTa CMa3a 

MAX noftqepjKHBaeT Tpn xnna 3(jxj)eKxoB CMa3a: Ha ypoBHe o6x>eKxoB, Ha 
ypoBHe cpeHBi h Ha ypoBHe H3o6pajKeHH h. PeajiH3au,HH 3()x|)eKxa CMa3a Ha 
ypoBHe o6'beKxoB ocyiuecxBJiaexcH 3a cnex BM3yajiM3au,HH MHOJKecxBa Konm 
BBmejieHHOxo o6x>eKxa b o^,hom Ka/tpe. Pa3MBiB3HHe Ha ypoBHe cueHbi 
BbinojiHaexcH nyxeM MHoroKpaxHOH BH3yajiH3aii,HH HSoOpaxceHHH cueHbi h 
iiocjieyiyrom,ero o6x>e^HHeHHH nojiyneHHBix H3o6paaceHHH. Pa3MbiBaHHe Ha 
ypoBHe H3o6paHCeHHH IipOH3BOUHXCH nyxeM O^HOKpaXHOH BH3yajIH3aiI,HH 
ofi'beKxa h BbiHMCJieHMH BeKxopa CKopocxH /pH Ka'/Kyioro nHKcejin 
nojiyneHHOxo H3o6pajKeHHH c nocjieuyiomHM pa3MBiBanHeM H3o6parKeHHH 
iiHKcejien b cooxBexcxBHH c BeKxopaMH CKopocxen. HMaxapna 3(J)(J)eKxa 
CMa3a Ha ypoBHHx o6x>eKxoB h H3o6pajKeHHH npoH3BO^Hxca c noMombio 
jih6o OKHa ,z;Hajiora Render Scene (BH3yajiH3an,HH cueHbi), jih6o OKHa 
unajiora Video Post (BnueoMOHxajK). Pa3MBiBaHHe Ha ypoBHe cueHBi Moxeex 
BBinojiHHXBCH xojibko npH iiomoluh OKHa auajiora Video Post (BHueoMOHxarK) 
h onHCBiBaexca b raaBe 17. 

Hxo6bi HMHxnpoBaxB 3(|x|)eKx CMa3a H3o6pajKeHHH uBHeKyiuerocH od beKxa, b 
nepByio onepeub cjieyiyex bkjhohhxb rjih axoro o6x>eKxa pejKHM Motion Blur 
(CMa3 ox uBH/KeHMa). HxoSbi cuejiaxb sxo, iuejiKHHxe Ha o6x>eKxe npaBoft 
KHonKOH mbihih h BBibepnxe b KOHxeKcxHOM MeHio KOMauziy Properties 
(CBoiicxBa), hxoSbi Bbi3Baxb okho u HajIora Object Properties (CBOHCXBa 
ofrbeKxa), noKa3aHHoe Ha puc. 16.5. C noMoruBio i iepeKJHOHaxejia Motion 
Blur (CMa3 ox ubkhcchkh) bbi Moacexe y cxaHOBHXB , uomKeH JlM CMa3 
oxcyxcxBOBaxB (no3HUHH None), jihSo cjieuyex HMHxnpoBaxb CMa3 Ha ypoBHe 
o6x>eKxa (no3HUHH Object) hjih Ha ypoBHe MSodpaxceHHH (no3HUHH Image). 
IlasHaHeHne cnexmiKa Multiplier (ycHJiHxejib) 6yzi,ex pas'bacHeHO b 3xom 
pasuejie HHHce. 



Phc. 16.5. Okho /uiajiora Object Properties (CnoiieTiia ofreeina) 

BkJIIOHHB peJKHM H.VIHTaU,HH CMa3a, BbI3BaHH0I’0 pBHMteHHe.Vr, /pin OpHOIO 
hjih HecKOJibKHx o 6 'teKTOB, HeoSxo^HMO HacTpoHTb napaMeTpBi 3Toro CMa3a 
b OKHe p,Hajiora Render Scene (Bn 3 yajiH 3 an,HH cueHbi). B CBHTKe MAX Default 
Scanline A-Bufer (Mcxodm>iu cKauupymmuu eu3yajiu3amop (A-6yf>ep)) 
HMeiOTCH napaMeTpai .zjjih HacrpoiiKH 3(Jx|>eKTOB CMa3a KaK Ha ypoBHe 
od'beKTOB (rpynna napaMeTpoB Object Motion Blur), Tare h Ha ypoBHe 
H 3 o 6 parKeHHH (rpynna napaMeTpoB Image Motion Blur), KaK noKa 3 aHO Ha 
pnc. 16.6. /1,jih peajiH3an,HH 3cj)c))eKTa CMa3a jik>6oto rana Tpedyerca, hto6bi 
b cooTBeTCTByiorpeM pas^ejie CBHTKa 6biji y CTaHOBJieH (juiaacoK Apply 
(IIpHMeHHTB). rpynnBi napaMeTpoB CMa3a o6ohx tmiiob BKJHonaroT chcthuk 
Duration (frames) (BbipepatKa (Kappob)), saaaiomnn HHTepBan BpeMeHH 
OTHOCHTejiBHO TeKyipero Kappa aHHMau,nn, b npepenax KOToporo 6 ypeT 
co3^aBaTBCH 3(j)(|>eKT CMa3a. Mojkho camaTb, hto paHHbin napajvieTp 
npe^CTaBHHeT codon BpeMH skciioshphm, b TeneHne KOToporo ocTaeTCH 
OTKpBITBIM «BHpTyajIBHBIH 3aTBOp» C'beMOHHOM KaMepBI. HHTepBan BpeMeHH 
3Kcno3HH,HH pe mp h py etc h OTHOCHTejiBHO MOMeHTa Hanaxa xeKymero 
Kappa. HanpnMep, ecjm BH3yajiH3HpyeTCH Kapp 10, a BpeMH 3kciio3hu,hh 
ycTaHOBJieHO paBHBiM npoponjKHTenBHOCTH opHoro Kappa, to pacnex CMa3a 
dypeT HaHHHaTbCH c MOMema 9,5 Kappa h saKaHHHBaTbCH b momcht 10,5 
Kappa. Ilpn 3 Ha L ieHHn napaMeTpa Duration (frames) (BBipepnoca (KappoB)), 
paBHOM 0,5, HHTepBan pacneTa CMa3a dypeT HannHaTbCH c Kappa 9,75 h 
3aKaHHHBaTBCH b MOMeHT 10,75 Kappa. THnoBbie 3HaneHHH napaMeTpa 
Duration (frames) (BBipepnaca (KappoB)) jieacaT b HHTepBane ot 0.3 po 0,5. 

Ilpn HcnojiB30BaHHH 3 (j)(j)eKTa CMa 3 a rana Object Motion Blur (CMa 3 
ofi'beKxa ot ^bhjkchhh) xpebyeTCH HacTparmaTB pBa pononHHTenBHBix 
napaMeTpa: Duration Subdivisions (Koiihh b mnemjie) h Samples 

(BbiOopKa). CneTHHK Duration Subdivisions (Konnn b mnenijie) 3 apaex 
hhcjio koiihh offbeKTa b THHym,eMCH 3a 3thm 06 'beKTOM mnencjje, 
c))opMnpyeMOM 3a BpeMH BBipepnotn. Ecjih 3tot napaMeTp dypeT paBeH 3, to 
oflHa koiihh H 3 o 6 paHceHHH 06 'beKTa dypex c c |) op m h p o b a h a Ha momcht 
Hanana nepnopa 




Bbi^epjKKH, BTopaH — b eepepHHe BToro nepnopa h TpeTBH — b KOHpe. Ha 
pnc. 16.7 noKa3aHa o/pa h Ta ace cpeHa, BH3yajiH3HpoBaHHaH npn 
3HaneHHHx napaMeTpa Duration Subdivisions (Koiihh b mjieiicJje), paBHbix 3, 
8, 12 n 16. OSpaTHTe BHHMaHHe Ha to, hto c poctom napaMeTpa Duration 
Subdivisions (Koiihh b mjietkjie) y eeji h hh eaeTCH hhcjio koiihh H3o6panceHHH 
pBH/KyuierocH o6T>eKTa h p e syji bra py to lu,u ii 3c|xJ>eKT CMa3a Bbirjrap,HT 6ojiee 
crjiajKeHHbiM. 



Phc. 16.6. I'pyimiji napaMeTpoB HacTpoiiKH flByx paaiioBHyiiocxcH ixJkJk-'ktob cMa3a H3o6pajKeHHH 
flBHJKymnxcH oGteKTOB b OKHe flnajiora Render Scene (BH3yanH3aiiHH cpeHbi) 
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Phc. 16.7. Pe3yjibTaTbi BH3yajin3anHH oxhom m toh ate cpeHbi npn 3HaneHHHX 
napaMeTpa Duration Subdivisions (Konnii b nuiencjae), paBHbix 3, 8. 12 n 
16 

IlapaMeTp Samples (BbiOopica) ynpaBJiaeT tcm, Kanaa /jojih nHKcejien H 3 cocTaBa 
Konnii b LLuienrjie oObeirra 6yn;eT noMeipeHa b bbixoahom Kayjp npn BH 3 yajiH 3 an,Hn. 
/pin jiynmero noHmaHM napaMeTpa Samples (BbiOopica) paccMOTpnM iipoueHTHyio 
Mepy (Samples /Duration SubdivisionsxlOO%). npn paBeHCTBe stom wepbi 100% Bee 
nnKcejin Kancuon Konnn H3o6pasKeHHH ofi beKi a Syqyr b m 3 y aj i m 3 h p o b a h bi b cocTaBe 



HToroBoro Ka/jpa. it pH 50% tojibko nojiOBHHa TaKnx nHKcejien Sy^eT 
noMemeHa b nroroBoe HSoOpaaceHne, b pe3yjiBTaTe aero KapTHHa mjieiKjia 
OyAex npopemeHa Hano jioBHHy. THiiHHHbre SHaaeHHH napaMeTpa Duration 
Subdivisions (Koiimh b imieH(j)e) aeacaT b Anana30He ot 10 a° 16, a SHaaeHHH 
napaMeTpa Samples (BbiSopKa) oOmhho Oepyxea Ha 1 mjim 2 MeHbme, we.vi 
hhcjio Konnii b mjientjie. Ha pnc. 16.8 noKa3aHbi pe3yjibTaTbi BH3yajiH3an,HH 
cpeHbi npn 3HaneHHH napaMeTpa Duration Subdivisions (Koiimh b mjiencjie), 
paBHOM 12, a napaMeTpa Samples (Bbidopica) — paBHOM 6, 8, 10 n 12. 
3aMeTbTe, hto no Mepe pocTa napaMeTpa Samples (Bbi6opKa) koiimh 
H3o6pa>Ke hmm ABH/KyiperocH oftbeKTa CTanoBHTCH 6ojiee oahopoahbimh. 



Phc. 16 . 8 . Pe3yjibTaTbi BH.syajiHsanHH o/ihoh h toh ate cncm,! npn HCJiHMHiie napaMeTpa 
Duration Subdivisions (Konnii b injieniJje), paBHoii 12, a napaMeTpa Samples 
(BbiSopKa) — paBHoii 6. 8. 10 n 12 


B cjiynae Hcnojib30BaHHH 3c|x[ieKTa CMa3a TMiia Image Motion Blur (CMa3 
KapTHHKn ot ABHHceHHH) HMeiOTCH A Ba AOiiOjTHMTejibHbix napaMeTpa: 3 TO 
Multiplier (YcnjinTejib) b OKHe pjdajiora. Object Properties (CBoncTBa 
od'beKTa) n Apply To Environment Map (npnMeHHTb k KapTaM onpyataiomeH 
cpeABi) b OKHe Anarora Render Scene (BH3ya7iH3aii,H h cpeHbi). C noMOipbio 
cneTHHKa Multiplier (ycnjiMrejib) bbi Moatere yBejiMHMBaTb hjih yMeHbinaTb 
CTeneHb CMa3a KapTHHKn ofrbeKTOB, AsnjKymHXCH c oahom h toh ace 
CKopocTbio. HanpnMep, ycTaHOBKa b cneTHHKe Multiplier (ycnjinrejib) 
BejTMHMHbi 2 3acTaBHT od'beKT BbirjiHAeTb pa3MbiTbiM b Asa pa3a CHJibHee, 
neM npn 3HaneHHH napaMeTpa Multiplier (ycnuHTejib), paBHOM 1. 06m,aH 
AJiHHa nmentjia, THHym,eroca Ha 


H3()6pa>KeHMM 3a ^BHJKymHMCH 06 'beKTOM, HBJIHeTCH (J)yHKLI,HeH BejIHHMH 
Multiplier (Y cmiHTejiB) h Duration (frames) (Bbmepaoca (KappoB)). Ecjih 
6 yaex ycTanoBJieH cjwia acoK Apply To Environment Map (OpuMeHaTb k 
K apTaM OFcpy'/Kaiomeu cpeabi), to cJfoho Bbie H3o6paaceHHH TaKate 6 yayx 
pa3MbmaTbCH npn aBHaceHHH c'beMOHHOH KaMepbi. Ha pnc. 16.9 noKa3ana 
Ta ate cpeHa, hto h Ha pnc. 16.8, ho BH3 yajiH3HpoBHHHaH b peatn Me Image 
Motion Blur (CMa 3 KapTHHKH ot aBHacemm). 



Phc. 16.9. Pe3yjibTaT BH3yajiH3au,HH cpeHU b peacHMe Image Motion Blur (CMa3 KapTHHKH 
OT flBHHteHHH) 

Kan yate pa3'bHCHHJiocb paHee, scjxjieKT THna Image Motion Blur (CMa3 
KapTHHKH ot p,bh5K6hhh) peaaH3yeTCH nyTeM pacneTa aHHeimbix BeKTopoB 
CKopocTeii Kaataoro nHKcejin H3o6paaceHHH h nocjiepyiom,ero pa3MbiBaHHH 
3thx iiHKcejieu b HanpaBJieHHH BeKTopoB CKopocTeii. PacneTbi BeKTopoB 
CKopocTeii OasupyiOTCH Ha pa3JiHHHH noao jkchhh nHKcejieH b momcht 
BpeMeHH, npe^mecTByK)m,HH BH3yajiH3au,HH, h b momcht, 
cooTBeTCTByiom,HH BpeMeHH BH3yajiH3an,HH. B HTore pa3MbiBaHHe 
H3o6pajKeHHH fXBn JKymHxcfl o6'beKTOB 6yaeT hmh rapoBaTbCH He BnojiHe 
KOppeKTHO, eCJIH TOHKa no BepXHOCTH 06'beKTa, KOTOpOH COOTBeTCTByeT 
oiipeaejieHHbitt iiHKcejib H3o6paateHHH, ABHraaacb b xeneHue 3 kciio3hu,hh 
H e no npHMOH jihhhh. KpoMe Toro, 3c|x|)eKT THiia Image Motion Blur (CMa3 
KapTHHKH OT flBHJKeHHfl) He 6y^eT BbllJIH^eTb KOppeKTHO, eCJIH TOHKa 
oSneKTa He ^BHranacb b nepnop,, npeaHiecTByioii],HH TeKymeMy Kaapy. 3to 
Hau6ojiee ohcbh^ho npoHBjiaeTCH b Kappe 0, KOTopoMy o6bihho He 
npeamecTByex HHKaKoe aBHacemie 06'beKTOB. Ha pnc. 16.10 noKasan 
pe3yjibTaT BH3yajiH3apHH 06'beKTa, aBHatymeroca no kphbojihh6hhoh 
TpaeKTopnH , c Hcnojib30BaHHeM a(|)(|)eKTa THna Object Motion Blur (CMa3 
06'beKTa ot ^bhjkchhh). Ha pnc. 16.11 noKa3aH tot ace 06’beKT, ho 
BH3yajiH3HpoBanHbiH c Hcnoab30BaHHeM 3cj)(J)eKTa CMa3a THna Image Motion 
Blur (CMa3 KapTHHKH ot flBHaceHHa). 06mhho pe3yabTaT HMHxau,HH CMa3a 
THna Image Motion Blur (CMa3 KapTHHKH ot aBMaceHua) BH3yaabHO 
BbirjiHaHT aynme, ho b 



p*me cjiynaeB CBOHCTBeHHbie BTOMy TMiiy 3cJ)cJ)eKxa o rpaH h L ie h h h He 
n03B0JIHK)T ero HCn0JIB30BaTB. 



Phc. 16 . 10 . Pe 3 yjibTaT Bn 3 yajM 3 annn o 6 T>eKTa, ABnacymeroeH no KpnBOJiHHenHon TpaeKTopnn, 
c ncnojiB 30 BaHneM 3 (})(J)eKTa rana Object Motion Blur (CMa3 obteKTa ot flBHJKeHHH) 



Phc. 16 . 11 . Pe 3 yjibTaT isnayajinaannn ofrbcirra, .apnacymeraCH no KpnBOJiHHenHon TpaeKTopnn, 
c Hcnojib 30 BaHneM 3 (J)(})eKTa rana Image Motion Blur (CMa 3 KapTHHKH ot 
ABnaceHnn) 


Peayjibxaxbi aHHMapHH i ipeo6pa30BaHHH 06 'beKTOB, aec[)op.\iauHH 06 'beKTOB, 
a TaKJKe 1 1 p e o 6 p aa o b a h h h noaosKemiH h o p h e Hxan h h KaMep CKa3braaiOTCH 
Ha H3o6paaceHHM npn HcriojibsOBaHHM peacHMOB BH3yajiH3an,HH Object 
Motion Blur (CMa 3 06 'beKTa ot ^bh/Kchkh) h Image Motion Blur (CMa 3 
KapTHHKH OT flBHJKeHHfl). AHH.\iaU,HH 3Cj)Cj)eKTOB OKpy5KaK>IIJ,eH Cpe^BI 
(BKJHoaaH h cJ)OHOBBie u 3 o 6 p ance h hh ) , napaMeTpoB c'be.vroHHbix KaMep, 
noaofiHbix BejiMHHHe nojia 3 peHHH, a TaKace napaMeTpoB MaTepHajiOB He bbi- 
3BIBaeT pa3MBIBaHHH H3o6paHCeHHH npH HCn0JIB30BaHHH JIK) 6 bIX 3(jx|)eKTOB 
CMa3a. KpoMe Toro, cjieayeT yHHTBiB htb , hto H3MeHeHna (j)OHOBoro 
H3o6pajKeHHH npHpop,HOH cpeabi BCJiep,CTBHe npeo6pa30BaHHH, 
npHMeHHeMBix k cbeMOHHOH KaMepe, He Bbi3biBaiOT pa3MbiBaHHH 
H 3 o 6 pa?KeHHH npn HcnojiB30BaHHH acjxjjeKxa Object Motion Blur (CMa 3 
06 'beKTa OT ABHJKeHHH), OflHaKO BepyT K pa3MBIBaHHIO npH HCn0JIb30BaHHH 
3 (j)cj)eK'ra Image Motion Blur (CMa 3 KapTHHKH ot ^bhjkchhh) . 

CiiepyeT homhhtb, hto HcnojiB30BaHHe scjxJieKxa CMa3a mojkct chjibho 
3aMep,jiHTB npopecc BH3yajiH3an,HH, noaxo.vry nojiB30BaTBCH hm hv>kho 
TOJIBKO npH Heobxo/IH.VIOCTH. TpebOBaHHH K 06'be.My Heo6xOfl,HMOH /pia 
peajiH3au,HH aToro scJxjieKxa naMara 33bhcht ot HHCJia rpaHeii b cocTaBe 
06'beKTOB, BbiaeJieHHbrx /pin peajiH3au,HH 3c[x|)eKTa Object Motion Blur (CMa3 
06 'beKTa ot ^BHJKeHHa), a TaKJKe ot pa3MepoB bbixo^hoto Ka/ipa npn 
HcnojiB30BaHHH 3(j)(j)eK'ra Image Motion Blur (CMa3 KapTHHKH ot flBHHceHHH). 
B cjiynae Hcnojib30BaHHH 3(|x|>eKTa CMa3a 06'beKTOB aonojiHHTenbHaH 
naMHTb Tpe6yeTca p,jih xpaHeHHH KaacaoH (j)opMHpyeMOH kohhh 
H3o6paJKeHHH 3THX 06'beKTOB. fljIH 3 ([)({) CKTa CMa3a KapTHHKH Tpe6yeTCH no 
14 p,onojiHHTejibHbix 6aiiTOB Ha KajKp,biii mmcejib H3o6pajKeHHH. /],jih Ka/tpa 
pa3MepoM 640x480 iiHKcejieu sto Bep,eT k yBejiHHeHHio pacxo^a naMara Ha 
4,3 M6airra. 

B cjieayiomeM ynpajKHeHHH BaM npep,CTOHT BbinoJiHHTb BH3yajiH3apHio 
MO^ejiH (j)parMeH'ra Kerejib6aHa, co3p,aHHOH b rjiaBe 15, «OcBoeHHe 
ppiiojiHMxejibHbix MeTop,OB aHHMapHHit . CueHa 6yp,eT BH3yajiH3HpoBaTbCH b 
HecKOJiBKHx pejKHMax: 6e3 yneTa 3(jxj)eKTa CMa3a, c Hcnojib30BaHHeM 
3cJ)cJ)eKTa CMa3a rana Object Motion Blur (CMa3 06'beKTa ot p,BH5KeHHa) h c 
H cnojib30BaHneM 3cj)c|)eK'ra CMa3a rana Image Motion Blur (CMa3 KapTHHKH 
ot p,BHJKeHHa), hto6m npoae m o h cTp h po BaTb pa3JiHHHH b KanecTBe 
pesyjib'ra'ra h BpeMeHH BH3yajiH3an,HH Ha npHMepe, b3htom h3 peajibHOH 
3KH3HH. 

BK3yAJIM3AHMH AHHMAI^HH 

1. 3arpy3HTe (jjauji chl5h.max c coii po b o acaaio mero KHnry ko m i i anx -an c Ka . 

Otot (jjanji coaep'/KHT cpeHy c h \i h t a u, h e h aHHaMunecKoro 

B3aHMop,eHCTBHH 06 'beKTOB H3 MO^ejiH Kerejib 6 aHa. 

2. AKTHBH3npyHTe okho npoeKn,HH CaTera03 (KaMepa03) h mejiKHHTe Ha 
KHorace Render Scene (BH 3 yajiH 3 HpoBaTb cpeHy). ycTanoBHTe 
nepeKJiiOHaTejib Time Output (HHTepBaji BbiBO^a) b noxoaceHne Range 
(/jnanaaoH) h 3aaaHTe ananasoH KaapoB aHHMapHH c 15 no 50. B pasaexe 
Output Size (Pa 3 Mep Kappa) meaKHHTe Ha KHorace 320x240. 

3. UJejiKHHTe Ha KHonKe Files (Oatijibi) h BBepMxe b KanecTBe h.vichh 
B bixoAHoro cjoanjia sim.avi. 

4. LljejiKHHTe Ha KHorace Setup (YcTaHOBKa) h Bbi 6 epHTe b 
pacKpbiBaiouj,eMc:H cnncKe OKHa /pianora Video Compression (CacaTne 
b n a e o c h i H £u i a ) BapnanT Cinepac Codec 



(riporpaMMa cacaTHH Cinepac). YcTaHOBHTe noji3yHOK Compression 
Quality (KanecTBO cacaTHH) b nojioHceHne 70. Ecjih (JwiamoK Key Frame 
Every (OnopHbiH Kapp Kancpbie) c6pomeH, to y CTaHOBHTe ero h BBeflHxe b 
TeKCTOBoe none, c o i ip o b o ncpaio m,ee otot cJwiajKOK, aejiHHHHy 15. 
LilejiKHHTe Ha KHomce OK, htoSbi 3aKpbiTb okho pnanora Video 
Compression (CncaTHe BHpeocHraajia). 3aTeM ipejiKHHTe Ha KHomce OK, 
Hxofjbi 3aKpBiTB okho pHaxora Render Output File (Bbixo^hoh (J)aHJi 
BH3yajiH3an,HH) . 

5. Tenepb ipejiKHHTe Ha KHomce Render (BH3yajiH3HpoBaTb), htoSbi Hanarb 
npopecc BH3yajiH3an,HH. Korpa BH3yajiH3an,HH 3 a k o h m h tc h , Bbi6epHre 
KOMaH^y MeHio File >• View File (Oaibi > ripocMOTp (j)aHJia), htoSbi 
npocMOTpeTb fjoatiji sim.avi. 

6. B OKHe npoeKijMM Front (Bnp cnepepn) Bbipejinxe Bee KerjiH h map. 
LLlejiKHme Ha ophoh h3 Ker/ien npaBOH khoiikoh .vibiinn h Bbidepnxe b 
KOHTeKCTHOM MeHio KOMaHpy Properties (CBOHCTBa). B OKHe pnanora 
Object Properties (CBoircTBa oObeK'ra) y CTaHOBHTe nepeKJiroHaxejib 
Motion Blur (CMa3 ot pBHnceHHH) b nojiojKeHHe Object (Ha ypoBHe 
oO'beKTa). 

7. AKTHBH3HpyiiTe okho npoeKpHH CaTera03 (KaMepa03) h 

BH3yajiH3HpyiiTe aHHMapmo b (j)ann nop H.vreHe.vi sim_omb.avi. Korpa 
BH3yajiH3au;HH dypex 3aBepmeHa, npocMOTpHTe cjraixji sim_omb.avi. 

8. LLjejiKHm e Ha o/jhom h3 BbipeneHHbix oSxjCktob npaBOH khohkoh mbiihh h 

BbiOepHTe b KOHTeKCTHOM MeHio kombh/ij' Properties (CBoircTBa). B OKHe 
pnanora Object Properties (CBoircTBa ofrbeKTa) ycTaHOBHTe 

nepeKJnonaTenb Motion Blur (CMa3 ot pbhjkchhh) b nojiojKeHHe Image (Ha 
ypoBHe H3o6pajKeHHH). 

9. AKTHBH3HpyiiTe okho npoeKpHH CaTera03 (KaMepa03) h 

BH3yajiH3HpyiiTe aHHMapmo b dpavui nop hmchcm simJmb.avi. Korpa 
BH3yajiH3an,HH 6ypeT 3aBepmeHa, npocMOTpHTe dpavui simJmb.avi. 

npocMaTpHBaH cj)aHJibi rana AVI H3 npepbipyipero ynpajKHeHHH, bbi Moncexe 
3aMeTHTb, HTO HCn0JIb30BaHHe 3(j)(j)eKTa CMa3a H3o6pa5KeHHH pBH5Kym,HXCH 
ofi'beK'roB npnpaeT anHMapHH ropa3po donee peajmcTHMHbiH bhp, ho 
pocTHraeTCH 3to peHoii yBennneHHH BpeMeHH BH3yajiH3an,HH. npn 
Hcnojib30BaHHH 3(jx()eKTa CMa3a, peajiH3yeMoro Ha ypoBHe odbCKTOB, BpeMH 
BH3yajiH3an,HH B03pacTaeT npnMepHO BTpoe, a npn Hcnojib30BanHH 
3c()c()eKTa CMa3a, peajiH3yeMoro Ha ypoBHe H3odpanceHHH, oho yBenn- 
HHBaeTCH Bcero Jinmb Ha 10%. B npepbipyipeM ynpancHeHHH orpaHHneHHH 
3f|x))eK'ra CMa3a Ha ypoBHe h sod paxceH nil He3aMeTHbi npn BOcnpoH3BepeHHH 
aHHMapHH , TaK HTO B 3TOM CJiyMae H,ejieCOo6pa3HO npHMeHHTb HMeHHO 3TOT 
ran 3(j5c|)eKTa. 

nojiyKa^pOBaa BH3yajiH3aijnH 

BepoHTHO, Handojiee bbskhkim mom6htom, kotopbih cjiepyeT yuHTbiBaTb, 
ecjin bhhm an,HH BH3yajiH3HpyeTCH pjra nocnepyiomeH 3anHCH Ha 
BnpeojieHTy, hbjihctch c() o p m h p o b a h h e nojiyKappoB. TeneBH3HOHHbie 
MOHHTopbi Hcnojib3yiOT TaK Ha3biBaeMyio HepeccmpoHnyto (interlaced) 
pa3BepTKy, npn KOTopon Kapp H3o6pajKaeTCH Ha 3KpaHe b pBa npneMa. 
3jieKTpoHHbiH nyn, npoderan CBepxy bhh3 no 3KpaHy b nepBbin pa3, 
npopncoBbiBaeT ctpokh H3o6pajKeHHH He noppnp, a nepe3 opHy, cjDopMHpyn 
nojiyKapp. 3aTeM, npn c|) o p m h p o b aH h h BToporo nojiyKappa, 

npOpHCOBBIBaiOTCH CTpOKH, 



iiponymeHHbie b nepBbin pa3. B dojibmeH nacxn KOMnbiOTepHbix mohhtopob 
nepeccTpoHHaH pa3BepTKa He npHMeHHeTCH, h Bee crrpoKH Ka^pa 
npopncoBbiBaiOTCH Ha 3KpaHe noppa/i,, 3a o^hh npoxo^ Jiyna. 

Hxodbi oSecnenHTb miaBHOCTb ^bh/Kchhh od'beKxoB aHH.viau,MM npn ee 
BOCnpOH3Be^,eHHH Ha TejieBH3HOHHOM MOHHTOpe, CJICAyeX ()6H3axejIbHO 
Hcnojib30Baxb nojiyKa^poByio BH3yajiH3apHio. B 3xom cjiynae MAX 
BH3yaxH3Hpyex KajK^biii Ka^p b ,a,Ba npneMa. CHanaxa (j)opMHpyexcH 
nojiyKa^p, cocxohhj,hh H3, CKaaceM, Bcex HenexHbix cxpoK H3odpajKeHHH, a 
3axeM — nojiyKa^p, cocxohih,hh h3 nexHbix cxpoK. O^HaKO, Kor^,a MAX 
(J)opMHpyex BxopoH nojiytca^p, oh npoa,BHxaexcH Biiepep, no BpeMeHH pobho 
Ha nojiOBHHy MejKKa,a,poBoro HHxepBajia, a 3Hannx, h Bee odx>eKXbi 
aHHMau,HH bo BxopoM nojiyKa/jpe cjiexKa CMemaioxcH. Bcjie,a,cxBHe axoro 
nojiyKa^poBbie n3o6pa>KeHMH bbixjih/i,hx He cxojib xopomo, KaK odbiHHbie 
Kappbi BH3yajiH3aii,HH, ho ^BHJKeHHe Ha BH/teojieHxe cmoxphxch oxjihhho. 
EcxecxBeHHO, mxo BH3yajiH3au,HH nojiyKa^poB yBejiHHHBaex odipee BpeMH 
odpadoxKH aHHMapHH. 

npn nojiyKa^poBon BH3yajiH3aii,HH BaacHO onpe,zjejiHXb, KaKOH H3 ppyx 
iiojiyKappoB (J)opMHpoBa'rb nepBbiM: nexHbiH hjih HenexHbiH. 3xox nopapoK 
sapaexcH Ha BKJiapKe Rendering (BH3yajiH3aij;HH) OKHa ^Hajiora Preference 
Settings (HacxpoiiKa napaMexpoB), noKasaHHoir Ha pnc. 16.2. PemeHne o 
nopapFce cjiep,OBaHHH nojiyKa^poB /jojijkho cooxBexcxBOBaxb xoMy 
ycxpoiicxBy xejieBH3HOHHoro oxodpajKeHHH, Koxopoe bbi codnpaexecb 
Hcnojib30Baxb. HanpHMep, ruiaxa DPS Perception Video Recorder (PVR) 
iiosBOjinex perHcxpnpoBaxb pe3ynbxaxbi BH3yajiH3an,HH npn jnodoM nopapKe 
cjie^OBaHHH iiojiyKappoB. HeodxoAHMO xojibko corjiacoBaxb ycxaHOBKy 
napaMexpoB b KOMnneKce MAX h PVR. Hxodbi y3Haxb, KaKoii nopapoK 
cjieflOBaHHH nojiyKappoB HyjKeH, odpaxnxecb k poKyivieHxannn na xo 
ycxpoiicxBO pemcxpau,HM h BOCiipoMSBepeHMH BH^eocnrHanoB, KoxopbiM bbi 
codnpaexecb nojib30BaxbCH, a xanace k p,o Ky MeHxapn n Ha conpoBOJK^aiomee 
3xh ycxpoiicxBa nporpaMMHoe odecneHemie. 

Korpa aHHMan,HH b m 3y aji m 3 h pv exc h b BH^e nojiytca^poB, nopaflOK ee 
BOcnpoH3Be^eHHH cjierKa m 3 m eHaexca . Tenepb BMecxo CKopocxn 
BOcnpoH3Bea,eHHa, paBHoii 30 Kappaivi b cenyH^y, dyzjex h^xh penb o 60 
i iojiyKappax b ceKyHpy. IloMHHxe, hxo Kaayibiti Kapp cocxohx h 3 payx 
iiojiyKappoB. TaK hxo ecjiH bbi Bcxpexnxe b ro icy Me maun m ynoMHHaHne od 
ycxpoiicxBax oxodpaaceHHH co CKopocxbio 60 iioayKa/ipoB b ceKyHpy, 3Haiixe, 
HXO HMeeXCH B BH^y HMeHHO IIOJiyKa/ipOBaH BH3yajIH3apHH aHHMaipm. 

Bn3yajiH3ai^HH b cera 

Bn3yajiH3HpyH aHHMan,Hio, bbi MOHtexe noxpaxnxB orpoMHoe kojihhccxbo BpeMeHH Ha 
ojKH^aHHe ee 3aBepmeHHH. 8tot npopecc coBepmeHHO 3anpocxo MO>KeT 3aHHXB 2, 3. 
5, 10, 20 h dojiee jihcm b 3aBHCHMOCTH ot choskhocth cpeHBi, napaMexpoB BH3yanH3a- 
h,hh h ofimero koj ihhcctb a Ka/ipoB b aHHMaipiH. MAX npe^jiaraeT BaM pa cnocoda 
yMeHBmeHHH axoro BpeMeHH. Bo-nepBbix, mojkho HcnojiB30BaTB hcckojibko npopec- 

COpOB B opoft KOMnblOTepHOH CHCTeMe . Bo-BTOpbIX, MOSKHO HCnOJIB30BaTB flJIH BH- 
3yajiH3an;HH KOMnBioxepHyio cexb. 

UpH cexeBOM BH3yajiH3an,HH pa# padonHX cxamiHii, fleiicxByiomHx no/; ynpaBJiemieM 
onepapHOHHbix chctcm Windows NT hjih Windows 95, Hcnojib3yexca cobmccxho b 



cocTaBe cera, i io/mepjKHBaiomeH npoTOKOJi o6MeHa TCP/IP (Transmission 
Control Protocol/Intemet Protocol). Bo BpeMH o6pa6oTKH 3 hhm apnn 
onepe^Hon Kapp, noAJieHcamHH BH3yajiH3aii,HH, nocbuiaeTCH Ha jho 6 oh 
CB06op,HbIH B p,aHHblti MOMeHT KOMnblOTep CeTH. TaKHM o6pa30M, eCJIH ceTB 
COCTOHT H3 p,ByX KOMnblOTepOB OflHHaKOBOH KO H cj) H i y pan, H M , o6lH,ee BpeMH 
BH3yajiH3an,HH CHHJKaexcn baboo. Tpn MamnHbi b cera CHHHiaiox BpeMH 
BTpOe H T. A- 

KpynHbie aHHMapnoHHbie KOMnaHHH oObihho hmciot cnepnajibHO 
ofiopvAOBaHHbre ynacran, ryie ycTaHOBJieHO 10 h Gonee KOMnbioxepoB, 
npeAHasHaHeHHbix HCKJiiOHHxejibHO a jih BH3yajiH3au,HH aHHMapHH. B 3tom 
cjiynae bbi MOJKexe pa6oxaxb Hap, aHRMapneii Ha CBoeii padowen cxaHUHH, a 
Korpa xpeOyexcH npoxecxnpoBaxb ee, 3anycxHXb npopecc cexeBoii 
BH3yajiH3au,HH, nocjie Hero oh Oy^ex BbinoHHHXbCH cnnaMH KOMnbioxepoB 
cnen,HajiH3HpoBaHHoro ynacxKa. 

CexeByio BH3yanH3an,Hio moskho ncnojib30BaTb xoabko b xom cjiynae, 
ecjiH pe3yjibxax cjiopMHpyexcH b bmac HaSopa oxacabhbix KaApoB, 
KOToptie 3anHCBiBaioxcH Ha amok KaK OTAenBHBie rjiaiijibi. Iipn 
nOMOHIH CeXH KOMnbioxepoB HCB03M05KH0 CfjjOpMHpOBaXb (jjaHA 
3 hhm apnH Tima AVI hjih FLC, nocKOJiBKy xaKoii cpaiiji aoajkch 
coAepjKaxb Bee Ka^pbi aHHMapiH no nopa/pty. Ilpn cexeBoii 
BH3yajiH3an;HH bbi. BepoHXHee Bcero, nojiyiH re roxoBBie Ka/ipbi He b 
toh irocjie/K)HaxejibHOCTH, xoxh sto b chabhoh cxeneHH 3aBHCHT ox 
KOH(|)Hrypan,HH ManiHH b cocxaBe cexH. I Iostomv hjih co3AaHHH 
aHHM apnoHHbix rjiaiijiOB cae/iyex ah6o 3anycKaTb BH3yaH3an,Hio Ha 
oflHOM KOMnbioxepe, ah6o nocjie npoBeAeHHH cexeBoii BH3yaH3aii,HH 
KOMnHjmpoBaTb nojiyqeHHyio iiociiepOBarejibHOcrb oxacabhbix 
K a^poB b (\rdtiji rana AVI hjih FLC, Hcnojib3yH ajih axoro okho AHaxora 
Video Post (BnAeoMOHxasK) hjih nporpaMMHbie cpeflCTBa 

HejiHHeHHoro MOHTaiKa xnnaAdobe Premiere. 


/place npHBOAHxcH onncaHne lexbipex 6a30BBix komiiohchtob cereBOii 
BH3yajiH3aii,HH b KOMnjieKce MAX: 

• TCP/IP Networking (CexeBoii npoTOKOJi TCP/IP). TCP/IP hbjihctch ninpoKO pae 
npocTpaHeHHMM ceTeBBiM npoxoKOJiOM, (JiyHKii.HOHHpyiomHM iio,i ynpaBJieHHeM 
p a3 jihhhbix onepau,HOHHbix cHcxeM. Hmchho fijiarojiapa CBoeii pacnpocTpaHeHHO 
cxh 3tot npoxoKOJi 6 bia BbidpaH b KOMimeKce MAX hjih pejieH cexeBoii BH3yajiH 
3an,HH. B cbh3h c xeM, mto TCP/IP HBjmexcH npoTOKOJioM cera Internet, bbi, 
xeoperHMecKH, HMeeTe bo3mojkhocxb opraHH30BaxB BH3yajiH3an,Hio aHHMaipiH 
Aaace b 3xoii cera. OjiHaico ao xoro, KaK HanaxB ceTeByio BH3yajiH3an,Hio, npoxoKOJi 
TCP/IP aojokch 6bixb ycTaHOBJieH Ha Bameii padoneii cxaHpHHWindows NT. 
(OdparaxecB k ao Ky m e h t an, h h Ha CHCTeMyNT 3a HHCxpyKu,HHMH no y CTaHOBKe 
nporoKonaTCP /IP.) 

h Manager (n,Hcnexnep). /pm nan nporpaMMa KOHxpoAHpyex, Kanne aHHM aipm Hax-o 
AHTch b onepeAH, Korna ohh o d p a d a t b i b a iot c h h Ha KaKne KOMnBioxepBi cera no 
cxynaiOT xe hah HHBie KaApBi aHHMaipiH. 8 tot npopecc hbahcxch He3aMexHBiM 
Aah 6onBniHHCTBa KOHeHHbix n0AB30BaxeAeH, xaK KaK cnyacda Ancnexnepa ycxa 
HaBAHBaexcH Ha cahhctbchhom KOMnBioxepe cera. Ha KOMnBioxepe, rAe 3anycKa- 




eTCH nporpaMMa ,a,Hcneraepa, He o6H3aTejibHO ,zi,oji5KHa dbira ycTaHOBJieHa 
nporpaMMa 3 D Studio MAX. Oahh h tot me noMnbiOTep mo'/Kct 
Hcnojib30BaTbCH ajih 3anycKa KaK nporpaMMbi Manager (/(ncneraep), Tan h 
nporpaMMbi Server (CepBep). 

«• Server (CepBep). 3 Ta ceTeBan cjiymSa 3 anpaniHBaeT y nporpaMMbi 
Manager (/(ncneraep) onepe^Hon na/ip, no/piemaiiflHH BH 3 y ajiH 3 arpTH . 
Kor^a cepBep noJiynaeT HHc])opMau,nro, oh 3 anycKaeT KOMnnenc MAX h 
B binojiHaeT BH 3 yajiH 3 an,Hio nafljpa. Ho 3 aBepmeHHH BH 3 yajiH 3 an,HH cepBep 
onoBeipaeT .zjHcneraepa o totobhocth k npneMy onepe^Horo na,zjpa. OnHTb 
me, 3 tot npopecc He 3 aMeTeH a™ KOHeuHbix nojib30BaTejieH. nporpaMMa 
MAX floiDKHa 6 biTb ycTaHOBJieHa Ha Bcex KOMnbiOTepax, Ha KOTopbix 
3 anycKaeTCH iipwiomeHne Server (CepBep). 

h Queue Manager (/Jncneraep ooepe/iH). 3Ta OT^ejibHan nporpaMMa cjiymnT 
.zpra ynpaBJieHHH ceTeBoii owepeAbio. Bbi MomeTe ynpaBJiHTb owepeAbio c 
jiio 6 oh patio He n CTaHproi, cjiy h n u,n o h m py 10 me if nofl ynpaBJieHHeM 
onepau,HOHHbix chctcm Windows NT hjih Windows 95, npHCoe^HHeHHOH k 
Bauieii noMnbiOTepHOH cera h Hcnojib 3 yioin,eH npoTonoji TCP/IP. Bbi 
MoaceTe Hcnojib 30 BaTb nporpaMMy Queue Manager (/Jncneraep onepe^H) 
.zpin KOHTpojiH CTaTyca aHHMapHH, H 3 MeHeHHH ee MecTa b onepe^n hjih 
y^ajieHHH H 3 onepe^n. nporpaMMa MAX He o 6 a 3 aTejibHO ^ojiHCHa Sbitb 
ycTaHOBJieHa Ha tom KOMnbiOTepe, me 3 anycKaeTCH npnjiomeHHe Queue 
Manager (/(ncneraep OHepe^H). 


KoH(|)HrypHpOBaHHe nporpaMM ajih ceTesoH 

BH3yaJIH3ai^HH 

nepe^, HanajiOM ceaHca ceTCBon BH3yajiH3an,HH Heo6xo#HMO BbinojiHHTb 
KOHiJiHrypHpoBaHHe nporpaMMbi Manager (/(ncneraep) Ha ojiho.m h 3 
KOMnbiOTepoB cera h nporpaMM Server (CepBep) Ha Bcex ManiHHax ceTH. 
/Jncneraep h cepBep Moryr 3anycKaTbCH Ha oahoh h toh ace ManiHHe. 

L Pro 6 bi BbinojiHHTb k o h ()i h ry p h p o b a h h e 1 ip o rp a m m bi - ah c n era e p a , 
pacnpoifre nanny c nporpaMMaMH noMnnenca MAX h /mam^ni ipejinHHTe Ha 
SHanne nporpaMMbi Manager (/(ncneraep). noHBHTCH npe^ynpem^aiomee 
cooSipeHne Please Configure Service Before Using It (CKOHc|)nrypnpynTe 
ceTeByio cjiymdy riepe^ ee Hcnojib30BaHHeM), nona3aHHoe Ha pnc. 16.12. 
Ul,ejinHHTe Ha nHonne OK. noHBHTCH onHO Anajiora 3D Studio MAX Network 
Manager Properties (CBOHCTBa AHcneraepa cera 3D Studio MAX), 
nona 3 aHHoe Ha pnc. 16.13. B pa 3 ^ejie TCP/IP 3 Toro onHa yna 3 biBaiOTCH 
a^peca nopTOB ^Hcneraepa (Manager Port) h cepBepa (Server Port). A/ipeca 
nopTOB TCP/IP cjiymaT ^,jih ycTpaHeHHH kohcJuihktob Meatfly pasji h h h bi m h 
nporpaMMaMH b iipe/iejiax o^hoto h toi o me noMnbiOTepa. /fo Tex nop nona 
bbi He nojiynm e npn 3 anycne nporpaMM Manager (/(ncneraep) hjih Server 
(CepBep) coo 6 m,eHHH 06 omnSne, roBopmn,ero o tom, hto ash h bin nopT yme 
Hcnojib3yeTCH, He cjie,ayeT MeHHTb yna3aHHbie a^peca nopTOB. Ecjih me bbi 
B ce-Tann hx H3MeHHTe, to Heo 6 xo,a,HMO 6yjxe r r H3MeHHTb aH iui o r h h h bi e 
aflipeca ajih Bcex nporpaMM-cepBepoB noMnbiOTepHOH cera. 

B paajjejie General (Odinne napa.vieTpbi) Toro me OKHa jiHajiora napaMe-rpaWait for 
MAX to Load (OmnjiaTb 3arpy3KH MAX) nWait for MAX to IJ n 1 o a d ( Om h jiaT b Bbirpy3KH 



MAX) yKa3BiBaiOT, ckojibko BpeMeHH i iporpa.vi ,via-p,HCi ieTMep OypeT oacH^aTb, 
noKa cepBep 3anycTHT nporpaMMy MAX pa o6pa6oTKH oaepepHoro Kappa 
hjih BBirpy3HT ee H3 uslmhtm , aaBepuiHB o6pa6oTKy Kappa. Ecjih cepBep 
3apepjKHT BbinojiHeHHe onepapnii 3arpy3Kn/Bbirpy3KH Ha BpeMH, Sojibmee 
yKa3aHHoro, oh noMenaeTCH KaK c6ohhbih h Ha Hero donee He nopaiOTca 
Kappbi pjia o6pa6oTKH. flo Tex nop noKa y Bac He hohbhtch npodneMbi b Biipe 
cepBepoB, noMenaeMbix KaK c6oHHbie, He cnepyeT H3MeHHTb ycTaHOBJieHHbie 
no yMOJinaHHK) 3HaaeHHH BpeMeH O/KnpaHHH . 



Phc. 16.12. npeflynpejK/jaioiijee cooSmeHHe o HeoSxoflHMOCTH KOH(J)HrypHpoBaHHH cjiyncSbi 
AHcneTHepa cera 


30 Slucho MAX Neiwotk Mnnogui Piopciliex 


Pgrl pj Wat tot MAX to Load [«» 3 

Sava Pat V|1702 Wait lot MAX k Unload p" P~) 


V«(ue* in Seconds 



Phc. 16 . 13 . Okho pHanora 3D Studio MAX Network Manager Properties (Cisoitcma piicneTHepa 
eera 3D Studio MAX) 

/],jih 3aBepmeHHH ko h c(i h rypti poaaH hh upejiKHHxe Ha KHonKe OK. 3a 
upepejiaMM nanKH c nporpaMMaMH MAX 6ype r r eo3paHa namca c HMetteM 
Network pjia xpaneHHH (Jiaitjia napaMeTpoB KOHc[)nrypau,Hn nporpaMMbi 
Manager (flnciiexHep) h 3ttpaHHH Ha ceTeByio BH3yajiH3an,Hio. Okho 
nporpaMMbi Manager (/t,HCiiexMep) obto m axHaecKM 3aKpoeTCH, h /pin 
noBTopHoro 3anycKa stoh nporpaMMbi BaM iiOHapoSnxcH bhobb pBaacpbi 
mejiKHyTb Ha ee 3HanKe. 

HTo6bi BbinojiHHTb k o h ([) h r y p h p o b aH m e nporpaMMbi-cepBepa, pacKpoiiTe 
nanny c nporpaMMaMH KOMruieKca MAX h pea>Kpbi iipejiKHHxe Ha 3HanKe 
nporpaMMbi Server (CepBep). IIohbhtch Tanoe ace i ipepv i ipe>K/iaioiiiee 
coo6m,eHHe, KaK h npn nepBOM 3anycKe i ipo rpaM m bi -^,hci iexHepa, 
o6o3Hanaioiii,ee, hto KOHcjiHrypnpoBaHMe cepBepa He 6 bijio iipoH3BepeHO. 
LU,ejiKHHTe Ha KHonKe OK. IIohbhtch okho ^naxora 3D Studio 





MAX Network Server Properties (CrsoHCTBa cepBepa cexn 3D Studio MAX), 
noKa3aHHoe Ha puc. 16.14. B paspene TCP/IP aToro OKHa yKa3BiBatOTCH 
appeca nopTOB pHcnexne pa (Manager Port) h cepBepa (Server Port) — ohh 
POjkkhbi coBiiapaTb c appeca.viM, 3ap.aHHbi.viK npn ko h f J) h ry p h po boh m h 
i iporpa.vi m bi-pucnexHepa. B xeKcxoBOM none Manager Name or IP Adress (IP- 
appec hjih hmh pHcnexnepa) 3aMeHHxe xencx maxserver Ha peanBHoe hmh 
hjih IP-appec KOMnBioxepa, Ha KoxopoM 3anym,eHa nporpaMMa Manager 
(/(HCiiexHep). 



Phc. 16.14. Okho flnajiora 3D Studio MAX Network Server Properties (CisoHeTBa cepBepa cera 3D 
Studio MAX) 

ECJIH Bbl XOXHXe n0JIb30BaXbCH HMeHRMH KOMnblOXepOB H npH 3XOM 
SKCiij'iyaTHpyexe HeSojiBinyio cext, b KOTopoft He Hcnojib3yexcH 
CHexeMa poMeHHbix hmch (Domain Name System, DNS), 
OTpenaKTMpy HTe cpanji c hmchcm HOSTS b naime 

%systemroot%\system32\drivers\etc, rpe %systemroot% — axo hmh 
K opHeBOH nanKH, rpe ycxaHOBJieHa cncxeMa Windows NT. B axoM 
cpaHJie pofiaBbTe cxpoKy, copepsKamyio IP-appec h hmh KOMnBioxepa, 
Ha KoxopoM ycTaHOBJieHa 1 1 p o r p a m m a -p h c i i e t h e p . CTpoKa paHHoro 
(patina mo/kct BbirjiHpeTb, HanpnMep, xaK: 

192.125.100.101 Larryl 

B pa3pejie General (Odinne iiapa.viexpbi) OKHa pnapora 3D Studio MAX 
Network Server Properties (CBOHCxea cepBepa cexn 3D Studio MAX) 
napaMexpBi Wait for MAX to Load (CkKHpaxb 3arpy3KH MAX) h Wait for MAX 
to Render (OiKHpaxb KOHipa BH3yajiH3au,HH MAX) yKa3BiBaiox, ckojibko 
BpeMeHH nporpaMMa-cepBep 6ypex nbixaxBCH nocnaxb nporpaMMe- 
pHCiiexHepy coodipeHHe o xom, hxo MAX sarpyaceH h npopecc BH3yaxH 3au,HH 
HanajiCH, a xatoKe cKOJibKO BpeMeHH cepBep Sypex oacHpaxb 3aBepmeHHH bh- 
3yajiH3an,HH Kappa nporpaMMOH MAX. Ecjih MAX 3apeppcHX BbinojiHeHue 
op,HOH H3 3xnx onepaipHH Ha BpeMH, iipeBbimaioinee yKa3aHHoe paHHbiMH 
napaMexpaMH, cepBep 




noMenaeTCH KaK c6ohhbih h Ha Hero SoJiBine He nocBuiaiOTCH Ka/ipBi /pin 
BH3yajiH3au,HH. Jo Tex nop noica y Bac He hohbhtch npodneMBi b BH,a,e 
cepBepoB, noMenaeMBix KaK c6oHHBie, He cjie/jyeT H3MeHHTB ycTaHOBJieHHBie 
no yMomaHHK) SHaneHHH BpeMeH oacnaaHHH. 

B pasaejie Archive Utility (FlporpaMMa-apxHBaTop) OKHa /pianora 3ap,aiOTCH 
hmh nporpaMMBi-apxHBaTopa h kjhohh, Heodxo/piMBie /pin ee padoTBi. Ecjih 
bbi 3anycKaeTe npopecc ceTeBoii BH3yajiH3an,HH npn ycTaHOBJieHHOM 
cjria'/KKe Include Maps (BKJnonaTB KapTBi TeKCTyp) b okhc aaajiora Network 
Job Assignment (I IasHaneHne ceTeBoro sa^aHnn), to MAX co3aaer bbixo^hoh 
cjjanji b BHfle apxHBa, HcnojiB3yH nporpaMMy apxHBHpoBanHH, yKa3aHHyK) Ha 
BKJiap,Ke Files (OaibiBi) OKHa /ma/iora, BBi3BiBaeMoro no KoiviaHpe MeHio File 
>• Preferences (Oaiiji >• napa.vie'rpBi) h noKa3aHHoro Ha pnc. 16.2. B stot 
apxHB BKJnonaiOTCH cpeHa MAX h Bee cjiaibibi pacTpoBBix TeKCTyp, 
HcnojiB3yeMBix b cocTaBe cpeHBi. n p o rp aM m a- apxn b ar o p , yKaaaHHaa b okhc 
/piajiora KOHcJmrypHpoBaHHH cepBepa, ^onjKHa 6bitb cnoco6Ha 
pa3apXHBHpOBaTB fjjaHJI, C03/iaHHbIH apxHBaTopoM. 

no yM ojmaHHK) /pm a px m b m p o b a h m 1 1 m p aa a p x m b m p o b a h n h 
H cnojiB3yiOTCH nporpaMMBi PKZIP h PKUNZIP. 3to 16-pa3pa/iHBie 
npnjiojKeHHH DOS. KOTopaie He no/mepsKHBaiox /pihhhbix hmch 
(|) aHJiOB. nporpaMMBi-apxisaTopBi SZipW h WinZip hbjihiotch 32- 

pa3pH/J,HBIMH WindOWS-npHJlOHCaiHHMH, COBMeCTHMBIMH C 
nporpaMMoii MAX. Cne/piTe 3a xo/i;om re j i e k o i kJ) e p e h u m ii Ha Web- 
cepBepax KOMnaHHH CompuServe hjim Kinetix 

(www.ktx.com/3dsmaxr2), iyie mojkho Hair™ CBeaoie Bepcnn 3 thx h 
apyi’Mx nporpaMM-apxHBaTopoB. 

Jjih 3aBepmeHHH ko Hiji h rypnpo bhh hh cepBepa mejiKHHTe Ha KHonKe OK. 3a 
npepejiaMH namtH c nporpaMMaMH MAX 6yp,ex co3p,ana namca c HMeHeM 
Network /pin xpanemiH cjiaibia napaMeTpoB KOHcJmrypapHH nporpaMMBi 
Server (CepBep) h 3 a/iaH nil Ha ceTeByio BH3yajiH3au,Hio . Okho nporpaMMBi 
Server (CepBep) aBTOMaTHnecKH 3aKpoeT ch, h /pia noBTopHoro 3anycKa stoh 
nporpaMMBi BaM noHa/joSnTCH bhobb ppajK/jBi ipejiKHyTB Ha ee 3Hamce. 

nepe/i HaaajiOM padoxbi c iiporpa.viMOH MAX bbi o6a3aHBi 
3aperHCTpHpoBaTB cboh npaBa Ha ee Hcno;iB30BaHHe Ha Bcex 
cepBepax cera. Ecjih axoro He cflejiaxB, nocae 3arpy3KH MAX Ha 
3KpaHe 6yaeT hohbjihtbch okho coo6meHMn, i ipe/jynpeama io u iee Bac 
o Heofixo/iHMOCxH perHCTpai/HH nporpaMMBi (pnc. 16.15). 
Heofixo/iHMOCxb perHCTpan,HH KOMiuieKca MAX Ha Kaac/jOH H3 MamHH 
cem He 03naMaer, kohcmho, mto bbi /jojihchbi npnoSpecTH no 
OT/iejiBHOH KonHH MAX /;jih KaiK/iOH H3 hhx. Oah3ko cuie/iyex 
BpeMeHHO iioacoeaHHHTb annapamHbiu kjitoh MAX (dongle} k 

Ka3K/IOMy H3 KOMnBIOTep OB CeTH BH3yajIH3aiIHH H 3anyCTHTB Ha HeM 
nporpaMMy peracTpan,HH Authorize 3DS MAX. OGpaxnxecb k 
//OK yMeHTai/HH Ha nporpaMMy MAX. iy/e ouncaH nopHflOK 
BBinojiHeHHH KOMnaKTHoi! HHCxajLJiHU,HH nporpaMMBi Ha cepBepax 


cera. 




Phc. 16.15. npe/iyiipciK/ienMe o HeodxoflHMOcra peincTpaunn npaB Ha HcriojibaoisaiiHe 
nporpaMMbi 3D Studio MAX 

IIoAroTOBKa 3a^aHHH Ha ceTesyio 

BH3yajiH3ai;HK> 

riocjie HacTpoiiKH h 3anycKa nporpaMM Manager (flncnexHep) h Server 
(CepBep) Bee roxoBO k BBinojiHemno ceaHca cexeBoii BH3yajiH3an,HH. riepe^ 
3anycKOM npopecca ydeAnxecb, hto Bee npeytnojiarae.vrbie k hci ioji bsOBaH n to 
ManiHHbi npaBHJibHO HacTpoeHbi m BKJHoneHbi. (Moacex Sbixb, axa 
HHCTpyKIlHH 3BVHHT ^.OBOJIbHO rjiyilO, HO Bbl Beflb He XOTHTe 0,fl,Ha5K 1 fl,bI yTpoM 

npHHTH Ha pa6oxy xojibko 3aTeM, Hxodbi Hafixn cboio ocTaBJieHHyio Ha hohb 
BH 3yajiH3an,Hio He i ipoylBMHyBiiieMCH hh Ha mar H3-3a BbiKJnoneHHoro 
ceTeBoro KOMnbiOTepa.) 

/],jih BbinojiHeHHH ceaHca cexeBoii BH3yajiH3au,HH 3anycTHTe nporpaMMy 
MAX Ha KOMnbiOTepe, c h a6 ate h h o m annapaxHbiM kjhohom, 3arpy3HTe 
HyjKHyio cu,eHy h meriKHHxe Ha KHonKe Render Scene (BH3yajiH3HpoBaTb 
cueHy) CTaHyiapTHOH naHejin HHCTpyMeHTOB MAX, hxo6bi nojiynuxb .zjocxyn k 
OKH y Anajiora Render Scene (BH3yajiH3an,HH cpeHbi). B flaHHOM OKHe ^Majiora 
npoH3Be/;HTe HeoSxo^HMbie HacxpoirKH napaMeTpoB, HHTepBana BpeMeHH 
aHHMan,HH, pa3Mepa BbixoAHoro (Jiaibia h ero HMeHH. 

Koiyia bbi aaytaexe hmh h MapmpyT yiocxyna k Bbixo^HOMy cjiadjiy nporpaMMbi 
MAX, 3xo hmh nepeyiaexcH b BH/ie xeKcxoBoii cxpoKH Ha Bee cepBepbi, ho 
HH xepnpexnpyexcH cepBepaMH no-pa3HOMy b sobhchmocxh ox 
KOH(|)H rypaLi,HH hx HcecxKHx ^hckob. Tare, ecjm bbi 3a^ajiH Mapmpyx ^ocxyna 
k Bbixo^HOMy cJiaHJiy b BH^e c:\outfiles\, xo Kane/ibid KOMnbioxep cexn 
BH3yajiH3au,HH 6ya,ex 3anHCbiBaxb Bbixo^Hbie cjianjibi b nanKy, Koxopyio oh 
«B 0flHx» KaK c:\outfiles\. B HameM npHMepe j\mck C:, BeponxHee Bcero, 6ya,ex 
03Hanaxb jkccxkhh ^hck KOMnbioxepa-cepBepa, xaK hxo Bbixo^Hbie (jtaiijibi 
6yayx 3anHcaHbi Ha ox,a,ejibHbix KOMnbioxepax cexn BH3yajiH3an,HH. no 
OKOHnaHHH ceaHca BH3yajiH3apHH BaM noxpedyexcH BpynHyio codpaxb 
(jiaHJibi co Bcex KOMnbioxepoB. 

BMecxo xoro hxo6bi coxpaHHXb pe3yjibxaxbi BH3yajiH3au,HH Ha noKajibHbix 
flHCKax KOMnbioxepoB cexn, 6ohbihhhcxbo nojib30BaxejieM iipeyiiiOHMxaex 
3anHCbiBaxb pesyjibxaxbi Ha e^HHbiii cexeBOH yincK. Bo mhoxhx KpynHbix 
aHHMan,HOHHbIX KOMnaHHHX Moryx HMeXbCH ylHCKOBbie MaCCHBbI, 
npeytHasHaHeHHbie pa xpaHeHHH orpoMHbix odneMOB yiaHHbix, Koxopbie 
reHepnpyioxcH b npopecce cexeBoii BH3yajiH3au,HH. 06bihho mojkho yKa3axb 
KOMnbioxep, ocHam,eHHbiH HanSojibmHM no o6x>eMy jkccxkhm amckom h 
3anncbiBaxb Bee Bbixo^Hbie cjiadjibi Ha jkccxkhh ^,hck axoro KOMnbioxepa. B 
naexHoexH, xaKoir n;eHxpajiH30BaHHbiH cnoco6 perHCxpau,HH pe3ynbxaxoB 
^OHJKeH npHMeHHXbCH npn Hcnojib3OBaH00 b KanecxBe perHCxpopyioiiiero 
ycxpoiicxBa miaxbi PVR, nocKOjibKy b 3xom ciiynae HMeex cmbicji nocbiaaxb 
BbixoyiHbie cjiaHJibi npHMO Ha axo ycxpoHCXBO. 




HMeiOTCH pa cnocoSa coxpaHeHHH ^aHHbix Ha ceTeBoft ahck. npocTeHimiH 
cnocos COCTOHT B TOM, HT 06 BI Ha BCeX KOMnBIOTepaX npHCBOHTB CeTeBOMy 
flHCKy b KanecTBe h . vr e h h oAHy h Ty ate 6 yKBy, yKa3aB ee npn Ha3Ha L ieHHn 
MapmpyTOB 3anHCH bbixoahbix (JiaHJiOB. n o axo ah lu,h m HMeHeM /pin ceTeBoro 
flHCKa MoaceT 6 bitb N: (ot cjiOBa Network — ceTB), o^HaKO bbi Moateae 
Hcnojib30BaTb Jiiodyio Apyryio CBoSoAHyio 6 yKBy. 06paxHxecb k 
AOK yMeHTapHH Ha onepau,HOHHyio CHCTeMy Windows NT 3 a 6 ojiee 
nOApodHBIMH CBefleHHflMH O TOM, KaK BBinOJIHHeTCH HaCTpOHKa CeTeBBIX 
Ahckob h coBMecTHO HcnojiB3yeMBix pecypcoB. YKasbiBaa b nporpaMMe MAX 
MapmpyT p,ocTyna k Bbixop,HOMy (jianjiy, HcnojiB3yHTe Bbidpatmoe hmh 
ceTeBoro AHCKa. riocKOJiBKy 3 to hmh ,zy ih Bcex KOMiibiOTepoB ceTH 6 yAeT 
yKa3BiBaTB Ha oahh h tot ate atecTKMM ahck, Bee BbixoAHbie cJiaiHibi 6ypyT 
pa3MeLueHbi b oahom MecTe. 

/i,pyron cnocoS opraHH30BaTB 3anncb bbixoahbix ahhhbix BH3yajiH3an,HH Ha 
ceTeBoii ahck coctoht b tom, hto6bi sa^aTb MapmpyT AOCTyna k BbixoAHOMy 
c^airay c HcnojiB30BaHHeM yHHBepcajibHBix corjiameHHH 06 HMeHax 
(Universal Naming Convention, UNC). UNC-HMeHa HammaiOTCH c abohhoh 
oSpaTHOH HaKJiOHHOH Meprbi h He coAepncaT hmchh AHCKa. Bot c|)opMax 
3anHCH MapmpyTa AOCTyna b cooTBeTCTBHH c UNC: 

\\HMH_KOMnbH)Tepa\nanKa\BJio)KeHHaa_nanKa\HMfl_(j)aHJia 
Bbi Moate'i e huh bbccth UNC-hmh b none File name (Hmh (Jianjia) OKHa 
AHanora Render Output File (Bbixoahoh (jianji BH 3 yajiH 3 au,HH), noKa 3 aHHoro 
Ha puc. 16. 16, hjih mejiKHyxb Ha KHonKe Network (CeTB) aToro OKHa. HtoSbi 
BB i 3 BaTB noHBJieHHe OKHa Anmiora Render Output File (Bbixoahoh (jjafiji 
BH3yajiH3an,HH), ipejiKHHTe Ha KHonKe Files (Oatijibi) b OKHe AHanora Render 
Scene (BH 3 yajiH 3 au,HH cpeHBi). Ecjih bbi ipenKHeTe Ha KHonKe Network 
(CeTB), to noHBHTCH okho AHajior a Map Network Drive (Ua 3 HaaeHHe 
ceTeBoro AHCKa), noKa3aHHoe Ha pnc. 16.17. B stom okhc AHanora mojkho 
BB iSpaTB KOMnBiOTep , auck h MapmpyT, no KOTopoMy 6ynyT eoxpaHHTBCH 
BBixoAHBie (JiaiiJiBi ceaHca BH3yajiH3an,HH. l locjie toto KaK BBiSop 6 yAeT 
CAejiaH, b pacKpBiBaiomeMCH cirncKe Drives (/(hckh) oma pjiaji ora Render 
Output File (Bbixoahoh fjiaiiji BH3yajiH3an,HH) 6 yAeT yKa3aHO hmh ceTeBoro 
AHCKa, a b none File name (Hmh cjiaiijia) hohbhtch nyTB A° CT y na K 
BBiSpaHHOH namce b (jiopMa're UNC. TenepB hco6xoahmo bbccth bcjica 3 a 
riyTeM AOCTyna hmh bbixoahoi o (jianjia. 


Rendei Output F ile 


Fie name: £okferv 

?(tWveitd\ 3 *nw'jmagejV«endB_. 19a*" 




Usi flat of*ype: Owfer 

) Tsroa inage Fte C le«.' vda." ci>/. vsi| i) 


Phc. 16.16. Okho AHanora Render Output File (BbixoflHOH (J)atiji isH.iyajiH.saHHH) c HMeHeM 
(paiijia, 3anHeaHHbiM c yneTOM corjiameHHH UNC 





Phc. 16.17. Okho /(Hajiora Map Network Drive (Ha3iia<-icnne eeTeBoro /mcica) 


Hto6m He Ha3HaHaTi> 6yKBy eeTeBoro flHCKa p/ia BbiGpaHHoro KOMnbioTepa h 
MapmpyTa flocryna, pacicpoHTe b OKHe Anajiora Map Network Drive 
(Ha3HaHeHHe eeTeBoro AHCKa) cnncOK Drives (/Jhckh) h BbiGepHTe CTpoKy none 
(oTcyTCTByeT) b HHJKHen nacTH cnneKa, KaK noKa3aHO Ha puc. 16 . 18 . 



Map Nclwoik Dmvr 


¥*• Microsoft Window* Network 
& MINTQNNET 
•mANNt 
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Phc. 16.18. Bbi6op CTpoKH none (OTcyTCTByeT) npeflOTBpamaeT iiaanaMCHHC 6yKBbi HMeHH pjia 


BbiSpaHHoro /(HCKa 


HtoRbi ynpocTHTb npopecc ceTeBoii BH3yajiH3au,HH, Jiynme Bcero 
npHMeHHTB UNC-HMeHa /pin HMeHOBaHHH Bcex BHeiHHHX (J)aHJIOB, 
hciio jiB3y eMBix b cpeHe MAX, aaace ecjin namca c TaKHMH cJianjia.MM 
pacnojiaraeTCH Ha flaHHOM jioKanbHOM KOMnbiOTepe. 







IloMemeHne 3a^aHHH Ha ceTeByio 
BH3yajiH3ai^Hio b onepe^fc 

riocjie Toro KaK 6yayx 3aBepmeHBi HaexpoHKa napaMeTpoB npe^CTOHipeH 
BH3yajiH3aii,HH h sap,aHHe MapmpyTa Apcxyna k BBixo^HOMy ([tanay, 
ycTaHOBHTe (JwiaacoK Net Render (CexeBaa BH3yajiH3an,HH) b pas^ejie Render 
Output (Bbiboa BH3y ajiH3an,Hn) n ipejiKHHxe Ha khoiikc Render 
(BH3yajiH3npoBaxB). IIohbhxch okho ^Hanora Network Job Assignment 
(IlasHaHeHne cexeBoro sajaHnn), noKa3aHHoe Ha pnc. 16 . 19 . HcnojiB3yHxe 
3xo okho Anajiora, hxoSbi noMecxnxB CBoe 3a^,aHne Ha cexeByio 
BH3yajiH3an,Hio b OHepeyb. 



Phc. 16 . 19 . Okho /(nanora Network Job Assignment (HaaiiaaenHe ceTeBoro sa/iaiiHa) 

B none Job Name (Hmh 3a^aHH a) BBe^nxe KaKoe-jmSo hmh /piH xeKyipero 
3a^aHHH Ha Bnayajinaaiinio. Bee HMeHa 3aj,aHHH b onepejn ^ojbkhbi 6bixb 
yHHKajIBHBIMH . Hxofjbl Sbicxpo p,o6aBHXb K HMeHH 3£t/taHHH Cyt))fJtHKC, 
yKa3BiBaiom,HH Ha nopajKOBbin HOMep sajiaHnn, npocxo mejiKHHxe Ha 
KHonKe co 3HaHKOM «njnoc» cnpaBa ox nojin hmchh. 

B pa3^,ejie Settings (HacxpoHKH) HMeexca cJwajKOK Include Maps (Bkjiiohhxb 
K apxBi xeKcxyp), c noMOipBio Koxoporo mo at ho nepe,a,axb Ha cexeByro 
BH3yajiH3au,Hio BMecxe c (JtaHJiOM cpeHBi MAX h Bee conyxcxByK>m,He eMy 
({taHJibi xeKcxyp. Ecjih (JwiaacoK Include Maps (Bkjiiohhxb KapxBi xeKcxyp) 
6yAex ycxaHOBJieH, xo (jtanji cueHbi MAX h Bee HeodxoAHMbie pjm ero 
BH3yajiH3an,HH (jtartjibi xeKcxyp 6yjyx noMem,eHBi b apxHB. IlporpaMMa, 
HcnojiB3yeMaH jjjih. cosabhuh xaKoro apxHBa, sajtaexcH b paajejie Archive 
System (CncxeMa apxHBapHH) BKJiaAKH Files (OanjiBi) oma Auajiora, 
BBi3BiBaeMoro no 




komhhac Memo File > Preferences (Oan;i > rtapaMeTpai). I leodxoAHMO 
BbiSnpaTb nporpaMMy apxMBapnn, cob m e CTHMyio c nporpaMMoii 

pa3apxnBnpoBaHHH, npHMeHHeMoii nporpaMMaMH-cepBepaMH (06 3tom penb 
mjia Bbime b pas^ejie « Ko h c|i h ryp h po BaH h e nporpaMM pjin ceTeBoii 
BH3yajiH3an,HH» stoh rjiaBbi). Ecjih cfyiajKOK Include Maps (Bkjhohhtb KapTbi 
TeKCTyp) dyAe'r cSpomeH, to ajih ycnemHoro BbinojmeHHH BH3yajiH3an,HH 
HeodxoAHMO odecneHMTb ajih Bcex cepBepoB A° CT yn k nanKe, b KOTopoii 
xpaHHTCH (J)aiijibi pacTpoBbix TeKCTyp. npoipe Bcero oSecneuHTb 3 to, 
bbiacjihb nanny .zpm xpaHeHHH fyaibiOB TeKCTyp Ha ceTeBOM ahckc h yKa3aB 
Ha 3Tane HHCTajuiHii,HH KancAoro cepBepa MapmpyT pocTyna k stoh nanKe Ha 
BKJiaAKe Bitmaps (PacTpoBbie KapTbi) OKHa Anajiora, Bbi3biBaeMoro c 
noMombK KOMaHABi Memo File >• Configure Paths (Oaibi >• MapmpyTbi 
AOCTyna). 06 ih,hh ajih Bcex cepBepoB a hck h nanKa a^h xpaneHHH ([lanjiOB 
TeKCTyp MoryT 6 bitb yKa3aHbi jihSo nyTeM noAKJnoneHHH ceTeBoro pncKa, 
jih 6 o c Hcnojib30BamieM UNC-hmchh, aHanoraHHO TOMy, KaK mbi 3aAaBajin 
hmh ajih BbixoAHoro cjianjia BH3yajiH3au,HH. 

O CTajibHbiMH napaMeTpaMH pa3Aejia Settings (HacTpomoi) hbjihiotch 
(J uiajKKH Inactive (HeaKTHBHo), Virtual Frame Buffer (BnpTyajibHbin 6y(|>ep 
KaApoB) h High Priority (Bbicokhh npHopHTeT). Ecjih ycTanoBJieH (JuiaacoK 
Inactive (HeaKTHBHo), to 3aAaHHe Ha BH3yajiH3an;mo noMeipaeTCH b onepeAB, 
ho He Hcno jiHaeTCH , noKa Ha 3 to He nocTynm - pa3pemeHHe ot nporpaMMbi 
Queue Manager (flncneTHep OHepeAn), o KOTopoii penb noiiACT b cneAyiomeM 
pa3Aejie. Ecjih SyAeT ycTanoBJieH cJuiaiKOK Virtual Frame Buffer 
(BHpTyaiibHbiH 6yc|iep khapob), to Ha KOMnbiOTepe, BbinojiHHiomeM 
BH3yajiH3an,mo, 6yAeT o to 6 p aacai' be : h okho BnpTyajibHoro Sycjiepa koapob , 
AeMOHCTpnpyiomee H3o6pa5Kemie cn,eHbi no Mepe ee BH3yajiH3aii,HH. Ecjih 
6yAeT y cthhobjich cjuiaacoK High Priority (Bbicokhh npnopHTeT), to 3aAaHne 
Ha BH3yajiH3an,mo noMeipaeTca b onepeAB BnepeAH Bcex ocTajibHbix 
3aAaHHH, y KOTopbix AaHHbiii rJuiaiKOK He y ctbhob neH . 

B pa3Aejie Notification Alerts (I IpeAynpe>KAaFom,ne coo6in,emiH) bh MonceTe 
ycTaHOBHTB cjbia'/KOK Enabled (Pa3pemeHbi) h yKa3aTb, npn KaKHx ycjiOBHHx 
cjieAyeT BbiAaBaTb npeAynpeiKAemiH. B KOMnaeKT nocTaBKH MAX bxoaht 
nporpaMMa Notify (npeAynpeiKAeHHe), KOTopaa BOcnpon3BOAHT MejiOAHio b 
cjiynae 3aBepmeHHH ceanca BH3yajiH3apHH hjih bo3hhkhob6hhh oiuh 6 kh. 
Bbi MoaceTe co3AaTb codcTBemiyio nporpaMMy rana Notify 
(npeAynpeiKAeHHe), BbinojiHHioiHyio HHbie (jiyHKUHH, TaKne KaK orapaBKa 
coo6m,eHHH no 3 ji e Ki po h h o ii noHTe hjih 3bohok Ha iieHAacep b pejinx yBe- 
AOmhtb Bac o tom, hto KOMnbiOTepHaH cncTeMa Tpe6yeT Bamero noHBJieHHH 
B OtJlHCe. 

Ecjih npeABapHTeabHO He 6 biji yKa3aH KOMnbiOTep c nporpaMMOH- 
AHcneTnepoM hjih ecjrn h 6 o 6 xoahmo yKa3aTb HOByio 1 1 p o r p a m m y - a n c 1 1 e th ep , 
to b pa3Aejie Network Manager (/JncneTnep cera) HyjKHO ipejiKHyTb KHomcoH 
Mbimn b nycTOH CTpoKe pacKpbiBaioin,erocH ciihckb h bb 6 cth IP-aApec hjih 
hmh k o m 1 1 b iOTe p a - a n c 1 1 eTH ep a . 3aTeM cjieAyeT m,ejiKHyTb Ha KHonKe Connect 
(CoeAHHHTb), htoSbi ycTanoBHTb ceTeBoe coeAHHeHne c KOMnbiOTepoM- 
AHcneTnepoM . 

B none cnncKa OKHa Anajiora noHBHTca ciihcok cepBepoB. BbiSepnTe b hcm 
T e KOMnbiOTepbi, KOTopbie bbi xotcjih 6 bi 3aAe h ct b o b ax b npn BH3yajiH3an,HH. 
/focTyiiHbie ajih HcnojiB30BaHHH KOMnbiOTepbi noMeneHbi b cnncKe tohkhmh 
3ejieHoro iipeTa. JKejiTbiMH tohkhmh noMenaiOTCH KOMnbiOTepbi, 
npHcyTCTByiomne b cexn, ho Bbinojimnomne HHoe 3aAaHne. KpacHbie tohkh 
yKa3biBaiOT Ha cepBepbi, KOTopbie bkhiohchbi b ceTb, ho noMeneHbi KaK 
c6oiiHbie. Cepbie tohkh yKa3biBaiOT Ha KOMnbiOTepbi, KOTopbie Sbijih paHee 
onpeAejieHbi KaK cepBepbi, ho donee He Aocrymibi b ccth. KorAa bbi 



BbiOnpaexe Ty hjih HHyio MaxuHHy, oxMenaiomaH ee xonna CHaGjKaexca 
c'TpejiKOH, KaK noKa3aHO Ha pnc. 16.20. 



Network Job Assignment 


.fob Name 


[MU 3-01 (.max 


r Include Maps 
r Inactive 


T Virtue; frame 8 Jte 
T HrghPncwy 


Phc. 16.20. Okho flHaaora Network Job Assignment (HaanaHeiine ceTeBoro aa/iaiiMH), 
noKa3biBaiomee, hto 3aaaHne Ha BH3yajiH3an;HK> Ha3HaieHO o6ohm eepBepaM eera 


Ecjih Bbi He yBepeHbi, hto tohho 3HaeTe KOHcJiHrypapmo onpe/tejieHHoro 


komi ibKrre pa-cepeepa, Btmejmxe ero b cnncKe h mejiKmrre Ha KHonKe 
Properties (CBoiicxBa). Ha pnc. 16.21 noKasano noHBJiHtomeecH npn axoM 
okho /pianora Server Properties (CBoiicxBa cepBepa). 


Serve* I’»ope*ties Es 


Network - 1 

Sever Namer LarryT 
IP Address IS 125.100 108 

System ; gl — — t ; =j 

I otel Memory. 130(84 kbyte. 

Free Memory 16372k8/et 
Number of CPU* c 2 

CPU Type- Intel Pentran Pro 
Current Usee Urty 

Status ; — ■ 

: Idle 

i 




Phc. 16.21. Okho /tuajrora Server Properties (CisolicTisa cepBepa) 






IU,ejiKHHTe Ha KHornce Submit (rtcpe^a rb) ^jih nepe/jauH aa^aHHH Ha ceTeByio BH3ya- 
jiH3au,Hio. Oho SyfleT no.viemeHO b KOHeu, onepeflH h Han Her oSpaSaTbmaTbCH, Koiyia 
^ocTMiue r ee Hanajia. 

HcnojiB30BaHne ^ncneTHepa onepe^H 

riocjie 3anycKa npopecca cctcboh BH3yajiH3aii,HH bbi MO/Ke'i e MCiiojibsOBarb nporpaM- 
My Queue Manager (/JncneTnep onepeflH) /yin cjiC/Kchhh 3a xo^om npopecca. C noMO- 
ipbio /JncneTuepa onepe/jH moskho aKTHBH3HpoBaTb aa^aHMH Ha BH3yajiH3au,Hio h 
OTM eHHTB HX aKTHBH3aiI,HIO , K O HTp O JIH p O B 3 T b COCTOHHHe 33/13 HHM, a TaK/KC 
H3MeHHTb nopuflOK hx cjie/i,OBaHHH b onepeflH. Queue Manager (/JncneTnep onepe/jH) 
— 9 to aBTOHOMHaa nporpaMMa, Koropyio moskho 3anycTHTb Ha jik>6om h 3 
KOMnbiOTepoB, no^KjnoaeHHbix k ceTH h HcnojiB3yiom,Hx npoTOKOJi TCP/IP. 
MmepcjiCHC nporpaMMbi Queue Manager (/JncneTnep onepe^H) noKa3aH Ha pnc. 
16 . 22 . 


AKTMBUpOBaTb/OTKniOMMTb 
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Mmr 3aflannfl CoeflMHUTb 
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1 VAIUE 1 ! 


Bool T rv* 1997/10/03 22:04 28 

Number of Jobs 0 

Number of Server* 2 

Job* serviced to far 0 

| Network 

i TCP »e<we*»* serviced 13 

l UOPiequ«Ut*fvic«J 43 

Bad UOP packets 0 


] <1 

. 

=L ^ 
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Phc. 16.22. Okho npmiojKeHHH Queue Manager (/jHcneTnep OHepe/pi) nporpaMMbi 3D Studio 
MAX. c noMoipbio KOToporo bbi MoaceTe KOHTpojmpoBaTb onepeflb 3aflaHH0 Ha 
BH3yajiH3ar[Hio 

B OKHe ^HcneTnepa onepeflH hvskho biiobb bbccth IP-a/jpec KOMnbiOTepa- 
^HCiieiMepa cera h rpejiKHyTb Ha KHornce Connect (CoeflHHHTb). Ora KHomca 
pacnojiO/Kena cnpaBa ot pacKpbmaiomerocH cnHCKa IP-a/jpecoB. Piocjie aroro Bee 
ceTeBbie 3agaHHa OTofipaain cn b jicboh nacTH OKHa b BHfle HepapxHHecKoro cnHCKa 
Job Queue (Onepe/jb sa^aHMu). Ecjih BbmejiHTb KaKoe-TO .aa/iaHHe b ciihckc h 
pa3BepHyTb ero noflflepeBO, to CTaHyT bm/uibi Bee hmchb ManiHH-cepBepoB, 
3a/ieHCTB0BaHHbix b pabo'ie Hag stum aa^aHHeM. Ha pnc. 16.23 noKa3aHO okho 
^MC iieTMepa ouepe^H c oahhm 3 aBepmeHHbiM h o^hhm BbinojiHHeMbiM 3aflaHHeM. 

Bee aKTHBHbie sa/iaHua, Haxo^HmuecH b npopecce BH3yajiH3au,HH, iiOMeuaiOTCH 
3HanKaMH b BH/ie TpeyrojibHHKOB 3ejieHoro uBera . AKTHBHbie sa^aHMH, 
BH3yajIH3au,HH KO- 



Topbix noKa He Haaajiacb, iioMenaiOTCH nepiibiMH TpeyrojiBHHKaMH. HeaKTHBHbie 3a- 
/jaHHH IiOMeMaiOTCH 3H3MKaMH B B H,TC CepOI'O Ky6a. 3H3MKH 3aBepmeHHbIX 3aflaHHH 
HMeiOT bh^ ('(Jicjibi pBeTa mopckoh BOJiHM. HaKOHeii,, Ka>fc/ioe cSoHHoe aa^aHHe noMe- 
naeTCH 3HanKOM b BH/je KpacHoro rpeyrojibHMKa. 



30 Studio MAX Outrun M, 


JobFkname 
S lifted by 
Status 

Estimated tsne to oompleb 
Ftame dart 
Fiameend 
Evw Nth frame 
Output Width 
Output Haght 
P*ei Aspect Rabo 
Image Aspect Ratio 
Render Scene Output 
Output ttl 
Output Gamma 
STATISTICS 
J oh Submit sion 
Joh Started 
JobFrwhed 
Global Elapeed Time 
Fiamet Piocanri 
Remaining Frames 
Average Time Per Frame 


Mfl 3-01 fOI .max 
LARRY1 
Active 
000? 54 


1997/1 Q/D3 22 1046 
1997/10/03 221055 

No* Frwhed 
00.00.52 


00:0017 


111 


Job Summary | Advanced 

Server Statistics | Log File | 

PROPERTY 

1 VALUE 1 


Phc. 16.23. Okho ^Hajiora Queue Manager (/JncneTHep OHepe^n) c o#hhm 3aBepmeHHbiM h 


OflHHM BbinOJIHHeMbIM 3a^aHHeM 


AKTHBHbie cepBepbi, 3aHHTbie BM3yajiH3au,HeH 3aflaHHH. IiOMeMaiOTCH b criHCKe Tpey- 
rojibHHKaMH 3ejieHoro n,Be'ra. AKTHBHbie cepBepbi, He Ha3HaMCHHbie nan ncnojiHeHHH 
3a^aHHH, o6o3HaHaiOTCH HiTpHXOBbiMH KBa/ipa'iaMH. CepBepbi, H a3 H aM e H H bl e 
3a/jaHHHM, HO He BbinOJIHHIOmHe HX B lia H H bl H MOMeHT, IiOMeMaiOTCH CepbIMH 
Ky6HKaMH. CepBepbi. ofioaHaMCiiiibie KaK efioHHbie, iiOMeaaiOTCH 3HaMi;aMH b BH^e 
Ky6a KpacHoro uBexa. 

CnpaBa ot cimcKa Job Queue (Onepe^b aa^aHuu) Haxo^HTCH none Status Display 
(9KpaH coctohhhh). B stom none iiohbjihiotch paajiMMHbie BKna^KH b 3aBHCHMOCTn 
ot toto, KaKOH aneMeHT ;iepcBa Bhifipan b none cnucKa Job Queue (Onepe^b 
3a/jaHHH). Ecjih Bbi/iejieii aneMeHT Render Queue (Onepe^b BH3yanH3aii,HH), to Ha 
BKna^Kax SKpana coctohhhh OToSpaiKaiOTCH ctht h cth m e c k h e CBeneHMH nucneTMepa 
3a/jaHHH h KOHiJ)Hrypaii,HH KOMnbiOTepa. Ecjih BbmeneHO hmh toto mjim hhoto 
3a^aHHH, to ne m o h erp m py iotch coctohhhc aanaHUH, napaMeTpbi BH3yanH3aTopa h 
CTaTHCTHnecKHe CBeneHMH o cepBepe. Mohcho TaKHce OTo6pa3HTb rjianji npoTOKona 
BbinonHeHHH aanaHMH (log file). Ecjih Bbi/jeneHO hmh cepBepa, to OToSpaacaiOTCH 
cocTOHHHe h xapaKTepHCTHKH KOMnbiOTepa-cepBepa. A- 1151 Kamfloro cepBepa Taicrne 
MOHCHO npOCMOTpeTb cjiatiji npoTOKona. 





Bbl HMeeTe B03M0JKH0CXB B JIIOSOH MOMeHX aKXHBH3HpOBaXb H OXKJIIOHaXb 
3a^aHHH Ha BH3yajiH3aiyHio, Bbibapaa KOMan^bi Activate/Deactivate 
( A k t m b m p o b aT b / O tk j i K) h h xb) b MeHio Actions (fleiicxBHH) OKHa .zpicnexHepa 
oaepepH hjih mejiKaa Ha hmchh cepBepa npaBOH khohkoh mbihih h BbiSHpan 
Te JKe KOMaHpbl B KOHXeKCXHOM MeHK). 

B JIK>6oH MOMeHT MOJKHO npeKpaTHTb Iipopecc BH3y 3JIH3 au,HH Ha 
onpepejieHHO.vi cepBepe, BbipejiHB ero hmh h m,ejiKHyB Ha KHonKe Delete 
(ypEuiHTb), BbiSpaB KOMaHpy MeHio Actions >• Delete (^eiiCTBHH > yuajiMXb) 
hjih ipejiKHyB Ha hmchh cepBepa npaBoit khohkoh mbihih h BbiSpaB KOMaH^y 
Delete (y,a,ajiHXb) b koht6kcthom MeHio. 

AHajiorHHHbiM o6pa30M mojkho ya,ajiHXb 3a^aHHe H3 onepe^H 3a^aHHH . /],jih 
yzjajieHHH Bcex sapaHHii Bbifiepm e KOMaHpy MeHio Actions >• Delete Entire 
Job (^eiicTBHH >• yaajiMXb sapaHHe pejiHKOM). 

3a^,aHHH BH3yajiH3HpyiOTCH no onepe^H CBepxy bhh3. ,H,jih H3MeHeHHH 
nopa^Ka cjie^OBaHHH 3a^aHHH mojkho ipejiKHyxb Ha hmchh 3a^aHHH h 
nepeTaipHTb ero Ha HOBoe MecTO b onepe^H. 

nocjie/iHHH B03M0JKH0CTB Hcnojib30BaHHH OKHa anonexaepa oaepepn 
coctoht b Ha3HaneHHH BpeMeHH cyTOK, b TeneHne KOToporo cepBep 6ya,ex 
pocxyneH p,jih BbinojiHeHHH cexeBOH BH3yajiH3au,HH. Hxo6bi ocyipecxBHXb 
3xo, BbipejiHxe b pa3BepHyxoM cnncKe 3apaHHH cepBep, /yin Koxoporo 
Heobxo^HMO npoH3BecxH HacxpoiiKy BpeMeHH pocxyna. 3axeM ipejiKHHxe Ha 
KHonKe Properties (CBOHCXBa) naHejin HHexpyMeHxoB OKHa. Ha pnc. 16.24 
noKa3aHO noHBjnnomeecH nocae axoro /piaxoroBoe okho Server Properties 
(CBOHCXBa cepBepa). 



Phc. 16 . 24 . Okho /piajiora Server Properties (CBoiicTBa cepBepa) /(HciieTHepa OHcp<y(H 

Hxo6bi ycxaHOBHXb aacbi, b xenemie Koxopbix cepBep 6ya,ex aKXHBeH hjih He 
aKXHBeH, ipejiKHHxe khohkoh mbihih h nepexam,Hxe Kypcop Bpojib oahoh h 3 
cxpoK nojia HH/iHKaijHH BpeMeHH. 3 xh cxpoKH paafjnxbi Ha ajieMeHXbi, 
cooxBexcxByromHe o^HOMy aaey. BbmejiHB HyjKHbiii yaacxoK cxpoKH 
HH/iHKaxopa, mejiKHHxe Ha o^hoh h 3 KHonoK Allow (Pa3peniHXb) hjih 
D isallow (3anpexHXb). Ecjih mejiKHyxb Ha KHonKe Allow, Bbi/tejieHHbiii 
yaacxoK h h/i,h Kaxopa oKpacnxcH b 3ejieHbiH npex. Ecjih BbiSpaxb KHonKy 



Disallow, ynacTOK oKpaarrca b KpacHbiil hbct. Ecjim h h^h K a roj) HMeeT chhhm u,Bex, 
cepBep AOC'iyiieH iioctohhho . Ha put:. 16.25 noKa3aH npHMep pacnHcaHHH, 3anpem,a- 
romero HCiiojibsoeaHHe cepBepa .zpia pejieH cere bom BM3yajiH3auHH b pafioHae Maori . 



Phc. 16 . 25 . PejKHM AOCTyna k cepBepy, 3anpeiu;aiomHH ero HcnojiB30BaHHe b paGoxne aacbi 

y CTaHOBHB HHTepBajifci BpeMeHH pocxyna, ipejiKHHxe Ha KHomce Apply To 
(ripHMeHHTB k). Ilocjie oxoro OTo6pa3HTCH okho aaa/iora Apply Server 
Properties (IIpHMeHHTB CBoiicxBa cepBepa) co cnncKOM aKTHBHBix cepBepoB, 
noKa3aHHoe Ha pnc. 16.26. BbiSepnxe b cnncKe Te cepBepai, k kotopbim 
coGnpaeTecB npHMeHHTt ycTaHOBJieHHoe pacnHcamie pocxyna, h ipejiKHHxe 
Ha KHomce OK. 



Phc. 16 . 26 . Okho flnajioraApply Server PropertiesfllpHMeHHTB CBOHCTBa cepBepa) 

06 bin ho BaM He npapexca peryaHpoBaxb pesKHM pocxyna k cepBepaM, 
nocKOJibKy KOMnbiOTepbi, Ha KOTopbix BbinojiHaexca cexeBaa BH3yajiH3au,Ha, 
KaK npaBHJio, npepHasHaaaioxcH HCKJnoanxeJibHO paa axon pejin. OpHaKO 
B03M0JKH0CXB ynpaBaaxb pacnncaHHeM BH3yajiH3au,HH b cexn 
paccMOxpeHHbiM Bbirne o6pa30M b pape cayaaeB Moacex oKa3axbca BecbMa 
KcxaxH. 

CexeBaa BH3yajiH3aii,Ha — opHO H3 cyipecxBeHHbix pocxohhcxb KOMiuieKca 
MAX, ho b xope 3xo ro npopecca Moacex npoH3onxH cayaaHHbin c6oir. Ecjih 
xaKoe cjiyHMJiocb, 














BbinojiHHTe nepe3arpy3Ky Bcex KOMnbiOTepoB , BKJnoHan .zjHcneTHepcKyio 
ManiHHy. rtpopecc ceTeBoii BH3yajiH3aii,HH npo^oji5KHTCH c Toro MOMema, Ha 
KOTopoM oh 6biji npepBaH. 


3anycK flncneTHepa u cepsepa b KanecTBe 
ceTeBbix cjiyHc6 

Ao chx nop Mbi npe^nojiarajin, hto nporpaMMbi Manager (/JncneTHep) h 
S erver (CepBep) 3anycKaiOTCH KaK odbiHHbie npHJioaceHHH CHCTeMbi 
Windows. O/iHaKO 3 th nporpaMMbi MoryT 3anycKaTbCH h b KanecTBe ceTeBbix 
cjiyacS onepapHOHHoii CHCTeMbi Windows NT. CeTeeaa cjiyaeda 3anycKaeTca 
ofl,HOBpeMeHHO c 3arpy3Koii onepau,HOHHOH CHCTeMbi NT, em,e ,a,o Toro KaK Bbi 
p e in c:'r p h py e t e c b b KanecTBe nojibsOBaTejia. CnyacSbi 3arpyjKaiOTca b 
(Jiohobom peacHMe h He BH,zjHbi nojib30BaTejiHM. HHCTajuiapHH nporpaMMbi 
Manager (flncnexHep) h/hjih Server (CepBep) b KanecTBe ceTeBbix cjiyacS 
06eCneHHBaeT B03M05KH0CTB (JlOHOBOH BH3yajIH3aiI,HH H HBJIHeTCH yzjodHoii, 
ho HMeeT h cbok) odopoTHyio CTopoHy. Ochobhoh npo6jieMoir 3anycKa 
nporpaMM ceTeBoii BH3yajiH3an,HH b KanecTBe cjiyacS hbjihctch to, hto npn 
B03HHKH0BeHHH c6oeB bbi He dyzjeTe nojiynaTb hhkbkhx coo6m,eHHH 06 
oumSKax hjih iipeaynpeac/ieHMii. B cbh3h c sthm o6H3aTejibHO cjie/iyeT 
3anycKaTb nporpaMMbi Manager (^ncneTnep) h Server (CepBep) b peaeuMe 
oSbiHHbix 1 1 p 11 j 1 0/KeH m m , noKa bbi He ydepHTecb, hto BbiSpaHHaa 
KOHl|)HrypaiI,HH HBJIHeTCH ^OGTaTOHHO CTadHJIbHOH. 

Eipe oflHa cjiojKHOCTb coctoht b tom, hto odbiMHO cjiyacdbi 3anycKaiOTca b 
T aK Ha3biBaeMOM peacHMe cu.cmeMH.oeo pecypca (system account). 3tot 
pecypc HMeeT pocTyn tojibko k jioKajibHbiM /juckhm CBoero KOMnbiOTepa. 
npoSjieMa B03HHKaeT b tom cjiynae, ecjm bbi xothtc coxpaHHTb cJiaiTibi Ha 
ceTeBoii ^hck. B peiKHMe CHCTeMHoro pecypca MAX He mojkct 3anncbiBaTb 
HHKaKyiO HHljlOpMapHIO Ha CeTeBOH .ZJHCK, TaK KaK npn 3TOM B03HHKaeT 
onradKa HapymeHHH npaB ^oeryna. MtoSbi pa3peiHHTb 3Ty npodneMy, 
HyiKHO HacTpoHTB cjiyaidy cepBepa ^.Jia pa6oTbi c 3ap,aHHbiM pecypcoM 
CHCTeMbi nofl ynpaBJieHHeM NT, Bbi^ejiHB pecypc c npaBaMH ceTeBoro 
/locxyiia, ciieunajibHO npefl,Ha3HaneHHbiH /yin BH3yanH3aii,HH b cera. 

3a no^poSHbiMH CBe/ieHHHMH o 3anycKe nporpaMM Manager (^HcneTnep) h 
S erver (CepBep) b KanecTBe ceTeBbix cjiyacd h cos^aHHH cnepnajibHoro 
pecypca ^jih sthx cjiyacd odpaTHTecb k maBe «Network Rendering. Installing 
Network Services Under Windows NT» («CeTeBaa BH3yajiH3an,HH. YcTaHOBKa 
ceTeBbix cjiyiKd nop ynpaBJieHHeM Windows NT») pyKOBopcTBa no nporpaMMe 
MAX. 


IlapaMeTpbi Bbixo^Horo (Jjanjia 

BH3yaJIH3ai^HH 

nocjie/iHee, hto HaM npepcTOUT paccMOTpeTb npHMeHHTejibHO k 
BH 3yajiH3an,HH aHHMan,HH, — 3 to napaMeTpbi (Jianjia paa 3anncH BbixopHoro 
pe3yjibTaTa. BH3yajiH3Hpo-BaHHbie aHHMan,HH mojkho 3anHCbiBaTb b BMpe 
q()aHJIOB MHOrOHHCJieHHbIX (JlOpMaTOB H 



Ha pa3HOo6pa3Hbie ycTponcTBa perHCTpapHH. HanOonee 
pacnpocTpaHeHHbie tmiibi (jjaibioB h ycTponcTB perHCTpapHH aHHMapHH 
oiiH('biBaK)TCH b cjie,ayiomeM nepenHe: 

• OT^ejibHbie (JiaHJibi tohchhoh rpacjjHKH. BH3yanH3HpoBaHHaH aHHMapa h 
MOJ iceT 6 bitb 3aperHCTpHpoBaHa b BHfle coBOKynHOcm OTpejibHbix 
rpac|)HHecKHx (jjaibioB pacTpoBbix (J)opMaTOB, tbkhx Kan TARGA, TIF, GIF 
h t. n. 3 th (j)aHJibi HyMepyiOTCH b cootb6tctbhh c nopnpKOM caepoBaHUH 
KappoB aHHMauHH. Ecjih bbi HacTO nojib3yeTecb sthm BapnaHTOM 
perHCTpapHH pe3yjibTaTOB, y CTaHOBHTe (JjjiajKOK Nth Serial Numbering 
(nocne^OBaTejibHaa HyMepapna) Ha BKjiapKe Rendering (BH3yajiH3apHH) 
OKHa pnajiora Preference Settings (HacTpoiiKa napaMeTpoB). Tanon mctoa 
3anncH h HMeHOBaHHH pe3yjibTaTOB ceTeBofi BH3yajiH3an,HH Handojiee 
mnpoKO pacnpocTpaHeH. 

• Oanjibi (JjopMaTa AVI. OopMaT Audio Video Interleaved (JmpMbi Microsoft 

npe^,Ha3HaneH pan 3aiiMCH pHcJjpoBbix BMpeoeHmajiOB, KOTopbie mojkho 
BO cnpoH3BOfl,HTb npu noMonpi yHHBepcajibHoro nponrpbiBaTejiH (Media 
Player) chctcmbi Windows. 3 tot (JjopMaT oSbihho iipoMCHneTCH /pa 
iipepBapHTejibHoro npocMOTpa aHHMapHH h pacnpocTpaHeHHH hx Ha 
KOMnaKT-pncKax. ripn ceTeBOH BH3yajiH3an,HH bbi He MOJKeTe 
HCn0JIb30BaTb paHHblH c|)0]J.ViaT PJIH 3anHCH BbIXOpHbIX pe3yjIbTaTOB. 

« Oanjibi cjjopMaTa FLC. 3 to (|)opMax xpaHeHHH aHHMapHH (jmpMbi 
Autodesk; ero TaKJKe Hejib3H Hcnojib30BaTb npn ceTeBOH BH3yajiH3an,HH. 
h YcTpoiiCTBO perncTpapHH THna Accom WSD. 3 to cnen,HajiH3HpoBaHHoe 
ycTpohcTBO no3BOJiaeT 3anHCbiBaTb 30 huh 60 ceKyHp aHHMapHH 6e3 
cjKaTHH h c MaKCHMajibHO B03M05KHMM KanecTBOM. ero paSoTbi c 

KOMnjieKCOM MAX Tpe6yeTCH cnepnajibHaH n p o r p a m m a - pp a h b e p . fljiH 
pocTyna k Hen b OKHe pHanora Render Scene (BH3yajiH3apHH cpeHbi) 
cjiepyeT ipejiKHyTb He Ha KHomce Files (Oaibibi), a Ha KHomce Devices 
(YCTpOHCTBa). 

• PIjiaTa Perception (Perception Video Recorder — PVR). 3 to ycTpoiiCTBO 
Hcnojib3yeT ([oanjibi pacTpoBOH rpacjmKn c aaiiucaHHbiMH b hhx 
OT pejIbHbIMH KappaMH aHHMapHH H Od'bepHHHCT HX B ())aHJI 
aHHMapHOHHoro (jjopMaTa c 3anHCbio pe3yjibTaTa Ha cnepnajibHO 
BbipejieH HbiH pjiH 3 thx pejien JKecTKHH P.HCK. OSipee BpeMH perHCT- 
pnpyeMOH aHHMapHH — 30 huh 60 ceKyHp. 

• PIpOHHe (JjOpMaTbl. KOMnHJIHpOBaHHH H BOCnpOH3BepeHHH aHHMapHH 

mojkho Hcnojib30BaTb MHorae ppyrne (|)opMaxbi (|)aujiOB h ycTponcTBa 
perHCTpapHH. HanpnMep, 3 to MoryT 6 bitb njiaTbi ycTponcTB peracTpapHH 
THna MPEG, MJPEG hjih nporpaMMHoe oSecneneHHe /pm BHpeoMOHTajKa 
THna Adobe Premiere huh Speed Razor. 

AHHMapHH naCTO BH3yajIH3HpyiOTCH B BHpe OTpejIbHbIX cjjaHJIOB TOMCMHOM 
rpacJjHKH, paste Korpa stot BapnaHT h He hbjihctch jKejiaeMbiM 
OKOHHaTejIbHbIM (|)OpMaTOM. FlOCJie 3TOrO MOJKHO B0Cn0JIb30BaTbCH 
nporpaMMOH Video Post (BpzjeoMOHTajK) H3 cocTaBa KOMnneKca MAX huh 
K aKOH-TO ppyroH BHenmeH nporpaMMOH, htoSm o6xjepHHHTb H3o6pajKeHHH 
oxpejibHbix KappoB b cJjanji HToroBoro cjjopMaTa. PIocKOJibKy SojibimiHCTBO 
aHHMapHOHHBIX c|)OpMaTOB HCnOJIB3yiOT CJKBTHe H3o6paJKeHHH npn 3anHCH, 
coxpaHeHHe KappoB b (|)opiviaTe tohchhoh rpacjjHKH no3BOjraeT pa3pejiHTb 
3Tan 



BH3yajIH3aU,HH, KOTOpMH MOJKeT 6bITb OHeHb npO^OIDKHTejIbHblM nO BpeMeHH, H 
9Tan nocjie^yiOLueH komiimjihu,mh roTOBbix H3o6pasKeHHH Ka/tpoB b BbixoflHOH cjxanji. 
KpoMe Toro, sto no3BOJiHeT nop p e kt m p o b a t b jnoGbie hctohhocth aHH.viauMH 6e3 
6 oh3hh yxyflniHTb KanecTBO H3o6pa5Kemra 3a cneT ^eKOMiipeccMM h nocneflyiomero 
noBTopHoro caaiHH <J>aHjioB, coxpaHeHHbix b htotobom cJiopMa'i e. 


3aKJiio*ieHHe 


npaBHJibHaH opraHH3au,HH npopecca BH3yajiH3auMM h ycTaHOBKa cooTBeTCTByiomHx 
napaMeTpoB — sto ocHOBa .zjocthhcchhh bbicokoh npoHSBO^H rejibHOCTH npn co3/i,a- 
hhh aHHMapHH. MAX npe^ocxaBJiHex MHoro pa3JiHHHbix cpe^CTB, BKjnoaaH Mom,Hbie 
B03M0SKH0CTH CeTCBOH BH3yajIH3aiI,HH, HTOfibI nOBbICHTb II])OH3BO^HTejIbHOCTb H 
CHH3HTb 3aTpaTbI BpeMeHH Ha BH3yajIH3aU,HIO aHHMapHH. B flaHHOM TJiaBe 6bIJIH 
paccMOTpeHbi cjieAyiOLHMe Bonpocbi: 

» pa3MbIBaHHe (CMa3) H306pa3KeHHH ABHSKymHXCH Ofi bCKTOB: 

• nojiyKaApoBan BH3yanH3au,HH; 

« KOHfJxMrypnpoBai iMe nporpaMM ajih ceTeBOH BH3yajiH3apHH; 

• napaMeTpbi bbixoahoi o cJiaiBia BH3yajiH3au,HH. 

/T,o chx nop Bbi Hcnojib30BajiH TOJibKO Te BH3yajibHbie 3fj)fJieK'rbi, KOTopbie co3A,aBa- 
jmcb b npopecce BH3yajiH3apHH cpeHbi. B caeAyiomen raaBe BaM npeflCTOHT hmctb 
A,ejIO CO CnepHajIbHblMH 3(j)f})eKTaMM, npHMCHHeMblMH K TOTOBblM BH3yajIH3HpOBaH- 
hmm h 3 o 6 p a >k e h m f i m c Hcnojib30BaHHeM OKHa AHajiora Video Post (BHfleoMOHTaHc). 



OCHOBBI 

BH^eoMOHTajKa 


K 3TOMy MOMeHTy bh paccMOTpejiH yme 
MHOSKeCTBO 6a30BBIX B03M0JKH0CTCH 3D 
Studio MAX — ot pa3pa6oTKH reo- 
MeTpnuecKHx MOflejieH pp aHHMau.Hn h 
BH3yajiH3au,HH. rtocjie^Hee, Ha hto BaM 
npe^CTOHT B H H M a r e J I b H O BBI'JIHHyTb, — sto 
nporpaMMHBiH Mopyjit Video Post (Bn/i,eo- 
MOHTaac), i ipe a h a 3 h a h e hh hi m pjin 

npHMeHeHHH cneipiaJibHbix BH3ya;ibHbix 
3(J)(J)eKTOB K pa3JIHMHbIM HaCTHM 
TpeXMepHOH CLieHbl. ripHMepOM 3Cj)Cj)eKTOB, 
co3^aBae.vibix MO,ayjieM Video Post 
(Bn^eOMOHTaHi), MOJKeT CJiySKHTfa 

HMHTapHH SjIHKOB JIHH3 Ofi'beKTH- 



Ba BHpTyajibHOH cbeMOWHOH KaMepbi, B03HHKaiomHx nofl yieHCTBHe.vi 
npHMbix jiyaen npKoro CBeTa. B stoh rjiaBe 6yn,eT paccKa3aHO o tom, KaK 
Hcnojib30BaTb pa3HOo6pa3 Hbie bo3mojkhocth MO/iyjiH Video Post 
(BH^eoMOHTaHc). B nacTHOCTH, bm y3HaeTe o cjieyiyfom,eM: 

«« hto TaKoe BH^eoMOHTajK; 

« KaK padoTaTb c MO/iyjieM Video Post (BH^,eoMOHTa5K); 

• KaK padoTaTb c cjiHJibTpaMH H3o6pa5KeHHH; 

• KaK padOTaTb CO CpeyiCTBaM M KOM6HHHpOBaHHH H3o6pa5KeHHH — 

( | ) M J I bT p a M M - K O M 1 1 0 3 H T O p a M H ; 

• KaK padOTaTb C OIITHHeCKHMH 3(jK[)eKTaMH. 

Hto npeACTaBJiaex coSoil MOftyjib 
Video Post (BHAeoMOHTaxc) 

nporpaMMHbiii Moyiyjib Video Post (BH^eoMOHTajK), hjih npocTO VP, — sto 
H adop cpe^CTB ^jih co3^aHHH cnepHajibHbix rpatJiHHecKHx scjxjieKTOB Ha 
3Tane, Kor,a,a H3o6pajKeHHe cpeHbi ynce ccjiopMHpoBaHO. nocpe^CTBOM 
MO^yjIH VP MOJKHO OCymeCTBJIHTb (JiHJIbXpapHIO H3o6pa5KeHHH CpeHbl HJIH 
ofxbe^MHHTb ox^ejibHbie Ka/tpbi b rpacjumecKne komho3hu,hh. PemeHHio sthx 
sayiax cjiyiKaT TaKHe 3JieMeHXbi oKHa ^Hajioxa Video Post ( B o/ie o m oHTajK) , 
KaK onepe^b coShthh h rnKajia BpeMeHH, noKa3aHHbie Ha pnc. 17.1. 



OsepeAb co6bmiii LLlKana BpeMeHH 

Phc. 17.1. Okho flHajiora Video Post (BHfleoMOHTaac) e nyeTOH onepe/ibio coSbithh h niKajioii Bpe- 


MeHH. /toGaBJiHH coGmthh b OHepeflb, mojkho peajiH 30 BbiBaTb cneiiHajibHbie 
rpa(J)HHeeKHe a^xJjeKTbi 

Video Post (B H/teo m o h Tax) — sto nporpaMMa, op h e h t m p o b a h h aa Ha 
odpadoTKy yate ccjiop.M npo aaH h bix H3o6paiKeHHH TpexMepHbix cu,eH. 
Hhmmh cjiOBaMH, Ha bxo/i npo- 



rpaMMHoro MO/jyjiH BH^eoMOHTajKa MAX nepe,a,aex roxoBbie 
BH3yajiH3HpoBaHHbie Kaapti amiMapiiH c TaKHMH c onp o b o jK,a;aio m h .vi m hx 
^aHHbiMH, KaK coa,ep>KM.\ioe Z-dycJiepa huh HOMepa KaHanoB 3(|x|)eKxoB 
MOHTajKa. nocjie aToro MO^yjib BH^eoMOH xanea odpadaxbiBaex nojiyneHHbie 
H3o6pajKeHHH c Hcnojib30BaHHeM ninpoKoro Hadopa c|)HJibxpoB huh 
KOMno3umopoB (compositors) — cnepnajibHbix (jmnbxpoB, npe,a,Ha3Ha- 
aeHHbix fl,jia odx>e,zi,HHeHHH H3o6paiKeHHH. C xohkh 3peHHH Hcnojib30BaHHH 
(JlHJIbXpOB flJIH KOppeKUHH KaneCXBa H3o6paJKeHHH H C03^aHHH 
rpacJjHaecKHx acJxjieKxoB nporpaMMHbiH MO,ayjib Video Post (BH,a,eoMOHxa5K) 
nop,o6eH nporpaMMe Photoshop. Bojiee Toro, SHaHHxen bHan nacxb 
(J)mibxpoB Photoshop (ecjiM axn c|iMJibxpbi hbjihioxch 3 2 - p aa pa p, h b i m h 
npnaojKeHHHMH) Moacex 6bixb HCiiojib30BaHa p,jih (|)HJibxpau,HH 
H3o6pa5KeHHH b MO/iyjie Video Post (B Ha,eo m OH xa'/K) . 

Onjibxpbi MO^yjia Video Post (BM/ieoMOHxaae) no3BOJiaiox npuMeHHXb 
cnepHajibHbie rpacJinnecKHe 3c|x[)eKXbi, xaKHe KaK pa3MbiBaHHe, Sjihkh hjih 
cnHHue, k onpep,ejieHHbiM nacxHM H3o6pa5KeHH h xpexMepHOH cueHbi. 
no^odHbie acJxJieKXbi co3^aioxca c Hcnojib30BaHHeM HeKoxopbix 
^onojiHHxejibHbix /jaHHbix, nepe/jaBaeivibix MO^yjiK) BHfleo m OH xaaia H3 
npoxpaMMbi MAX BMecxe c H3o6paHceHHeM. B cocxaB xaKHx aaHHbix bxoahx 
Geometiy Buffer (Bycjiep reoMexpuu) hjih G-Buffer (G-6ycjiep), h Material 
Effects Channel (KaHaji acjicjieKxoB .MOHxaata). G-Buffer (G-dycjiep) cjiyiKHx 
flJIH XpaHeHHH HfleHXHiJiHKapHOHHbIX HOMepOB, aBXOMaXHHeCKH 
npHCBaHBaeMbix BceM o6x>eKxaM, co3,a,aBaeMbiM b KOMnaeKce MAX. B 
iviopyjie BHfleoMOHxaHta xaKHe HOMepa Hcnojib3yioxca b pejiax npHMeHeHHa 
(JlHJIbXpOB XOJIbKO K H3o6pa5KeHHHM npOeKU,HH OIipep,ejieHHbIX Od'beKXOB. 
Material Effects Channel (KaHan 3c|xjieKxoB MOHxaHta) nrpaex aHajiorHHHyio 
pojib, o^HaKO He Ha ypoBHe odx>eKxoB, a Ha ypoBHe ox^ejibHbix MaxepnajiOB. 
Ha pnc. 17.2 noKa3aH npHMep cpeHbi MAX, BH3yajiH3HpoBaHHOH 6e3 
Hcnojib30BaHHa MO^yjia Video Post (Bn^eoMOHxajK). Ha pnc. 17.3 
npHBe^eHa xa ace cpeHa nocjie npHMeHeHHH k ee H3o6pa5KeHHio 3(})(|)eKxoB 
BH/I,eOMOHXa3Ka. 



Phc. 17 . 2 . Cu,eHa, BH3yajm3HpoBaHHaa 6e3 ncnojiB30BaHHH MojjyjiH Video Post (Bn/ieoMOHTaiK) 


Phc. 17.3. BHfl to h ace epeHbi nocjie npHMeHeHHH stJxJjeKTOB MopyjiH Video Post (BHpeoMOHTaat). 

OdpaTHTe BHHMaHne Ha cymeeTBeHHoe noBbimeHHe Bbipa3HTejibHOCTH H3o6paaceHHH 
cpeHbi 3a cneT 3(J)(j)eKTOB (JmjibTpapnn 

Kaic bm MOJKeTe BupeTb H3 aHajiH3a npMBepeHHbix HJunocTpaii,HH, Mopy.ib 
Video Post (BHpeoMOHTaiK) — 3to moiiihoc npo rpaMMHoe cpepcTBO 
odpadOTKH MSOfipa'/KeHMH, C nOMOIU,bIO KOTOpOrO MO/KHO nOBbICHTb peanH3M 
H3o6paateHHH cpeHbi h npnpaTb eMy HenoBTopHMbie nepTbi, otji m nato lhh e 
TBopemie MacTepa ot pnpoBOH nopePKH. 

npa Hcnojib30BaHHH Mopyjra Video Post (B upeoM o HTaiK) Bee Kappbi 
H3o6pa5KeHHH ClteHbl HaCTpaHBaiOTCH H BH3yajIH3HpyiOTCH 1 1 Op, 
ynpaBJieHHeM 3Toro Mopyjin, a He OKHa pnajiora Render Scene 
(BH3yajiH3aii,HH cpeHbi). Iipn stom He B03HHKaeT hhkh khx npodjie.vi, 
nocKOJibKy b OKHe pnajiora Video Post ( B m pe o m o h Taae) hmciotch Bee Te ace 
cpepcxBa ynpaBJieHHH, hto h b OKHe pHarora Render Scene (BH3yajiH3au;HH 
cueHbi). Ecjih BbinojiHHTb BH3yajiH3aii,HK) He nop ynpaBJieHHeM Mopyjia 
Video Post (BnpeoMOH r ra>K), to rpacJinnecKHe 3(|x[)eKTbi He CMoryT hohbhtbch 
Ha H3o6pajKeHHHx cueHbi. 

Pa6oTa c MOflyjieM Video Post 
(BHAeoMoirraxc) 

flocTyn k Mopyjno Video Post (BnpeoMOHTajK) nporpaMMbi 3D Studio MAX 
o6ecnenHBaeTCH BbidopoM KOMaHpbi Rendering >• Video Post 
(BM 3 yajiM 3 au,MH > BnpeoMOHTajK). 3Ta KOMaHpa Bbi3biBaeT noHBJieHHe OKHa 
pnanora Video Post (BnpeoMOHTajK) , noKa3aHHoro Ha pnc. 17.1. 3 to okho 
pHarora iipepcTaBJineT cod oil KOMaHpHbiii 


nyHKT MO,ziyjiH BHfleoMOHTasKa. Okho AHaaoraVideo Post (B naeo m o HT aac) paaaeaeHO 
Ha Tpn oc HOBiihie odjiacra: naiiejit HHCTpyMeHTOB, nojie cnncKa 3Jie\ieHTOB onepeAH 
(VP Queue) h nojie niKajiti BpeMeHH (VP Timeline). 


OnepeAi> BH^eoMOHTaxca 

Ouepe^b oKHa Video Post (BM/jeoMOHxa/K) no3BOjraex y no pn Aonn b ax b 
pa3Hopo/iHbie ajieMeHXbi aHHMapmi, paccMaxpnBaeMbie c e^HHbix no3nn,HH 
KaK coSbimun (events) iipouecca BH^teoMOHxajKa. 3 xh co6bixHH ApSaBnaioxcH 
b cnncoK oaepe^H, a 3axeM o6pa6axbiBaioxcH b xom nopafl,Ke, b KaKOM ohh 
6buiH noMenj,eHbi b axox ciihcok. BbinojiHHH BH3yajiH3an,mo cneHbi noa 
ynpaBJieHneM MO^yjia Video Post (B m ago m OH xaiK) , bbi iiomxh aceraa 6y^,exe 
HMexb b ouepe^M KaK MHHHMyM xpn coSbixhh. PlepBbiM 6ya,ex coGbimue- 
cuena (Scene Event), Koxopoe yKa3biBaex MOAyjno BH^eoMOHxasKa, KaKyio 
npoeKpmo cpeHbi nnaHnpyexcH b n 3y an n 3 n p o b ax b h c KaKHMH 
napaMexpaMH. 3axeM b ouepean 6ya,ex npHcyxcxBOBaxb no MeHbinen Mepe 
oaho coGbimue (pujibmpaguu u3o6pcvHceuuu (Filter Event) nan coGbimue- 
KOMno3umop (Image Layer Event), iipeaHasHaueHHoe jpm o6pa6oxKn 
H3o6pajKeHHH cneHbi no 3aBepnieHnn BH3yajin3an,HH. Hacxo b ouepean 
6ya,ex npncyxcxBOBaxb HecKOJibKO (JmjibxpoB nan KOMno3nxopoB. 
rtocaeaHHM Beeraa dbiBaex codbimiie ebieoda pe3yRbmupywvvux 
u3o6pcvHcenuu (Image Output Event), no3BOJraioin;ee coxpaHnxb pe3yabxax 
BH3yaan3an,HH b cjtana niodoro H3 rpacJinnecKHx (J>opMaxoB, 
noaaep'/KH aaeM bix nporpaMMon MAX. 

Xoth Moayjib Video Post (BHaeoMOHTajK) Macro npHXOAHTca npiiMeHHTb b 
npopecce BH3yajiH3ai;nH, TeM He MeHee mohcho noacTaBJiHTb b oaepe/jb BMecTO 
eoSbiTHH-cpeHbi codbiTHe BBoaa 4>aHJia, htoSm oSpaSoTaTb cfpmo 3apaHee 
BH3yajIH3HpOBaHHbIX OTflejIbHblX KaapOB aHHMapHH. 

Hrofibi aoSaBHXb b oaepeab b m a e o \ i o h t a am co6bixHe-cu,eHy, ipeaKHHxe Ha KHonKe 
Add Scene Event (UpSaBHXB co6bixne-cn,eHy) naHejiu HHexpyMeHxoB OKHa anaaora 
VP. B pe3yabxaxe iiohbmtch okho anaaoraAdd Scene Event (ZJoSaBnemie co6bixhh- 
cueHBi), b kotopom MOSKHO Bbifipa ib HyacHyio npoeKpHio cueiibi h, meaKHyB Ha 
KHonKe Render Options (ItapaMexpbi BH3yaaH3au,Hn), HacxpoHXb napaMeTpbi 
BH3yaan3an,HH cueHbi, cocxaB Koxopbix 3aBHCHX ox aeticTByiomero b /uu-iiibiM 
MOMeHT aaropnxMa BH3yaaH3an,HH. Mojkho xaKHte yKa3axb HHxepBaa BpeMeHH 
acHCTBHH cueiibi b onepeAH VP. ttHxepBaabi BpeMeHH npn BHAeo m o h ra a: e saaaio rcH 
b Kaapax. 

Bkuiohhb b oaepeab codbixHe-cpeHy, caeayex aoSaBHXb k oaepeau oauH nan He 
CKOabKO fJiHJIbTpOB HaH K0Mn03HX0p0B. 3x0 M03KH0 CACUaTb asyMH CIIOCOfia.VIH. Bo- 
nepBbix, mojkho BbiaeJiMTb codbixHe-cpeHy h aoSaBHXb cjiajibip HenocpeacxBeHHO 
Haa 3THM COfiblTMCM, nOCXpOHB XeM CaMbIM H C p 3 p XM MeCKy 10 UeilOHKy, nOKa3aHHyiO 

Ha pHC. 17.4. Bxopon cnoco6 cocxohx b xom, hto6bi aoSaBHXb co6bixHe-())Habxp 
cpa3y ate nocae co6biTHH-cn,eHbi, KaK noKa3aHO Ha pnc. 17.5. Bbidop xoro Han HHoro 
MCToaa 3aBHCHX ox xnna Hcnoab3yeMoro cJiHJibxpa. Hanpmviep, <[)HJibrpSlarl'ield 
(3Be3aHoe noae) xpedyex nepBoro cnocoda AoSaBaemra b onepeab, a c))HabxpLens 
Effects (3c|)(|)eKXbi aHH3) — BToporo. 

B oxaHHHe ox odbiuHoro cjjnabxpa, KOMno3umop (compositor) — axo cfmabxp, npea- 
H a.3 H a H e H H bl H flaH oSbeAHHCHHH Afiyx H3o6pa3KeHHH, OAHO H3 KOXOpbIX 
pa3Mem,aexcH 



noBepx flpyroro. HtoSbi b o ci i o ji b30 b aTbca (|)HJibTpoM-KOMno3HTopoM, 
HeoSxo^HMO HMeTb b OHepe/jM no MeHbinen Mepe flBa bxo^hbix coSbithh. 
OSbihho TaKHMH co 6 bith hmh 6biBaiOT co6brrae-cn;eHa n codbrrae BCTaBKH 
H3o6pajKeHHH. Pa3MecTHB pa TaKnx coSbithh b onepe^n, bbi MOHteTe 

BBIflejIHTB HX H flOdaBHTb K HUM ( |) M i I bTp - K O M II O 3 H TOp. 



Phc. 17.4. Onepe/jb OKHa /prajiora Video Post (BH/i,eoMOHTa 3 K) c HepapxHHeeKHM BapnaHTOM 
floSaBJieHHH (JiHJibTpa. B flaHHOM cjiynae (JiHJibTp noMemeH Bbime eodbiTHH-cpeHbi 


- Queue 
~lX] Perspective 
-fl' Lem E (fecit Flare 
L (J, tesltga 


Phc. 17.5. Onepe/jb OKHa ^najiora Video Post (BH/i,eoMOHTa 3 K) c jiHHeHHbiM BapnaHTOM /jodaBJie- 
hhh (JiHJibTpa. B /taHHOM ejiyxae (JmjibTp flodaBJieH cjieflOM 3 a codbiTHeM-cpeHOH 


OnJIbTpbl H K0Mn03HT0pbI floSaBJIHIOTCH B OHepe/tb mejIHKOM Ha 
eooTBeTCTByiomeH KHonKe nanejin HHCTpyMeHTOB OKHa VP — Add Image 
Filter Event (flodaBHTb codbrrae (J)HJibTpan,HH H3o6paHteHHH) hjih Add Image 
Layer Event (floSaBHTb codbrrae KOMno3n n,nn H3o6pa5KeHnn). B pe3yjibTaTe 
noHBjmeTCH okho flnajiora Add Image Filter Event (flodaBJiemie coSbithh 
(J)HJibTpaiinn H3o6pa>KeHHH), noKa3aHHoro Ha pnc. 17.6, huh aHajiorHHHoe 
okho Add Image Layer Event (floSaBJieHne co6bithh KOMno3Hii,HH H3o6pa - 
aeeHHn). 


Aild lin.tije I din I vent 
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Phc. 17.6. Okho /prajiora Add Image Filter Event tfl,o 6 aBJieHne eodbiTHH <{)HJibTpaLtHH H 3 o 6 pa- 
SKeHHfl). b KOTopoM MOJKHO BbiSpaTb Tun (|)HJibTpa h BbmojiHHTb HaeTpoHKy ero napa- 
MeTpOB 





KajK^OMy (j)HiibTpv, ^oSaBJiHeMOMy b onepe^b OKHa VP, mojkho Ha3HanHTb 
coScTBeH Hoe hmh. HanpHMep, k H3o6pasKeHHio cpeHbi .vioffler 6bitb 
IipUMeHeHO HeCKOJIbKO (|>HJIbXpOB 3C|)(|)eKTa CHHHHH. BMeCTO fl,o6aBJieHHH B 
onepe/ib HecKOJibKnx co6bithh c opMHaKOBbrvin Ha3BaHHHMH Lens Effects 
Glow (JlHH30Bbie 3(j5(|)eKTbi: CHflHHe) Bbl MOJKeTe H3MeHHTb HX HMeHa Ha 
Sojiee KOHKpeTHbie, TaKHe KaK Outdoor Light Glow (Chhhhc pHeBHoro CBexa) 
huh Car Headlight Flare (Bjihkh CBeTa (|>ap). 

B BepxHeti nacxn OKHa pMajiora mojkho BbiSpaxb H3 pacKpbiBaiomerocH 
cnncKa HeodxopHMbiM xhii (Jmjibxpa. Komiijickc MAX nocxaBJinexcn c 13 
xnnaMH HCxopHO ycxaHOBJieHHbix cJ)HJibxpoB. M Horne ^onojiHHxejibHbie 
MopyjiH pjiH nporpaMMbi MAX xaKHce hbjihioxch (JmjibxpaMH BHpeo m oHxaaca 
h nocne 3arpy3KH hohbjihioxch b ynoMHHyxoM ciiHCKe. BbiSpaB HyncHbin 
(JiHJibxp, bbi MOJKexe mejiKHyxb Ha KHonKe Setup (Hacrpomta), uxodbi 
Hacxpouxb CBH3aHHBie c paHHbiM (J)HJibxpoM napaMexpbi. HeKoxopbie 
(JiHJibxpbi coBceM He HMeiox napaMexpoB, 3axo y ppyrnx xhkhx napaMexpoB 
dbiBaex ,a,o HecKOJibKHx coxeH. Ha puc. 17.7 noKa3aH HaSop napaMexpoB 
cjmjibxpa Lens Effects Flare (JlHH30Bbie stjHjjeKTbi: 6jihkh) — opHoro H3 
Haudojiee cjiojkhbix no cocxaBy napaMexpoB, ho xeM He MeHee npocxoro b 
HCn0JIb30BaHHH . 



Phc. 17.7. Okho ^Hajiora HacTpoiiKH (JjHJibTpa Lens Effects Flare (JlHH30Bbie 3(J)(J)eKTi.i: 6 jihkh). 

OSpaTHTe BHHMaHne Ha to. ckojib Gojibhihm kojihhcctbom napaMeTpoB jihhbobbix 3(j)- 
<J>eKTOB bbi MOJKeTe ynpaBJiHTb 

BaKOHHHB HacxpoiiKy napaMexpoB, CBH3aHHbix c (J)HJibxpaMH hjih 
KOM no3nxopaMH , Lu,ejiKHHxe Ha KHonKe OK, nxoSbi BepHyxbCH b okho 
pHajiora Add Image Filter Event 








(floSaBJieHHe coSbithh (jinabipanMM H3o6pa)KeHHH). 3aTeM eiu,e pa3 mejiKHHTe Ha 
KHonKe OK, hxo6bi BepHyTbCH b okho ;inajiora Video Post (BH,a,eoMOHxajK). 

lllKajia BpeMeim Mopyjin Bn^eoMOHTa^c 

nocjie Toro KaK HyjKHbie coSbithh noMeui,eHbi b onepe^b MO^yjiH Video Post 
( Bo^eo m o hto'/k) , Kaac^oe coSbrrae CHaSjKaexca co6cxBeHHbiM ^uanaaoHOM 
BpeMeHH ^eiiCTBHH, onpe,a,ejiHioiii,HM HHxepBaji BpeMeHH, b xeneHHe 
KOToporo codbrrae ocTaeTCH aKXHBHbiM. Ecjih coSbrme He Bbi^ejieHO, ero 
/jHanaaoH flencxBHH npe^cxaBJieH b nojie niKajibi BpeMeHH jihhhch CHHero 
HBeTa; ecjin JKe codbirae aKTHBHO, ero qnaiiaBOH ,a,ei ictbhh H3o6pajKaexca 
KpacHOH jihhhch. Ka>K^biH ^.HanasoH ^eiicTBHH HMeeT HanajibHyio h 
KOHeHHyiO XOHKH, o6o3HaneHHbie MapKepaMH B BM/je KBa^tpaTHKOB. nojio- 
jKeHHe 3thx MapnepoB Ha niKane BpeMeHH mojkho HacTpaHBaTb, npocTO 
mejiKaa Ha Mapitepe h nepeTacKHBaH ero c noMorqbio mbihih. Ecjih 
Heo6xo^,HMO nepeMecTHTb KOHen, p,oaiia30Ha ^eiicxBHH b xoHKy micajibi, 
KOTopaa He BH^Ha b none niKajibi BpeMeHH oma ^.Hajiora VP, cjie,ayex 
BOcnojib30BaTbCH KHonKaMH ynpaBJieHHH oxodpaaceHneM /iaHHbix, 
pacnojiaraioin,HMHCH b npaBOM hhjkhcm yrjiy OKHa ^.Hajiora, Bee 3to ^.ojijkho 
6biTb BaM 3HaKOMO, nocKOJibKy pa6oxa c okhom /tHajiora Video Post (BH,a,eo- 
MOHTajK) oaeHb noxojKa Ha pa6oTy c okhom ^.Hajiora Track View (PipocMOTp 
TpeKOB). 

Koiyia Bxo/iHbie coSbithh, cjiHjibxpbi h Bbixo/iHbie coSbixhh ycxaHOBJieHbi b 
oaepe^H OKHa VP, mohcho rqejiKHyxb Ha KHonKe Execute Sequence 
(BbinojiHHTb penouKy) naHejiH HHexpyMeHxoB OKHa qnajiora, hto6bi Hauaxb 
npopecc BH3yajiH3an,HH. Ha puc. 17.8 noKa3aHO okho ^.Hajiora, 
noHBJiHK)LueecH nocjie ipejiHKa Ha KHonKe Execute Sequence (BbinojiHHXb 
qeiiOHKy). 



Phc. 17.8. Okho jinajiora Execute Video Post (BbinojiHHXb b m jie o \i o h t a >k ] , b 

KOTOpOM MOJKHO yKa3aXb BblXOJJHOH pa3Mep, /IHana30H KajipOB H 
HeKoxopbie npyrae napaMexpbi 

Ecjih BbmeneHa bch uenoMKa co6bixhh OMepe/iH, MAX 6ya;eT npoH3B0flHTb odpadoxKy 
onepejiH nocjiejiOBa rejibHO, Kayp 3a KajjpoM, b xom iiopnjiKe, b KaKOM coQbixhh 
pa3MeiB,aioxcH b oaepejiH. 




IfenonKH coSbithh onepe^H oKHa pHanora VP mojkho aaiiOMHHa i b h b 
H ysKHBiii MOMeHT aarpy'/Karb /pur noBTopHoro HCiiojibBOBai-iMH. 
nepBbie TpH KHOIIKH Ha naHCJIH HHCTpyMeHTOB OKHa VP 
npeAHa3HaMeHbi jjjih cospamra hobbix nenoneK — New Sequence 
(Co3jraxb penoHKy), 3arpy3KH HMeroipiixcH — Open Sequence 
(OTKpbiTB neiiOHKy) h coxpaHeHHH ioroBbix penoneK — Save 
Sequence (CoxpaHHTb penomcy). Oanjibi coxpaHeHHbix penoneK 
coSbithh HMeioT pacnmpeHHe VPX. 


HcnojibsoBaHHe <|>hjii>tpob 

o6pa6oTKH H3o6pa2KeHHH 

Ohjibxp oSpaSoTKH H3o6pajKeHHH — sto ajiropnxM, TeM hjih hhbim o6pa30M 
MOp,H(|)HLI,HpyiOIIJ,HH pByMepHOe H3o6pa5KeHHe. npHMepaMH cjjHJIBXpOB 
o6pa60TKH H3o6paH£eHHH MOryT CJiyJKHXb (jjHJIBXpbl pa3MbIBaHHH KOHTypOB, 
KOppeKU,HH KOHTpaCTa, OCJia6jieHHH, HMHXapHH 3C|)(|)eK'rOB chhhhh, Sjihkob 
H JIHH30BBIX OpeOJIOB. MHOrHe H3 nepeHHCJieHHBIX rpa(J)HHeCKHX 3(j}Cj)eKXOB 
MoryT npHMeHeHbi k h 3 o 6 p aac e h h hm TpexMepHbix cqeH b xaKHx 
nporpaMMax, KaK Photoshop, ophoko peajiH3apHH sxhx scjxjreKxoB c 
no.vioujbio .viopyjiH VP 0Ka3biBaeTCH HaMHoro npoipe. 

HeKOTopbie (JjMJibxpbi npep,Ha3HaHaioxcH pjin o6pa6oxKH Bcero 
H3o6pajKeHHH pejinKOM, b xo BpeMH KaK ppyrne o6pa6axbiBaiox xojibko 
H3o6pajKeHHH oxpejibHbix 06'beKxoB hjih pa6oxarox xojibko c oxpejibHbi.vin 
njiaHaMH cpeiibi, pacnojiaraioipHMHCH Ha onpepejieHHon rjiySnHe. 
HanpnMep, cjiHJibxp ZFocus (Z-cjroKycHpoBKa) no3BOJiaex BbinojiHHXb 
pa3MbiBaHHe H3o6pajKeHHii o6x>eKxoB, pacnojiaraioipHxcH nosapn ppyrnx, 
npnpaBaH H3o6parKeHHio xaKoii bhp, KaK 6ypxo oho 6 bijio 3acHHxo KaMepoh 
npn oxHOCHxejibHO ManoM 3HaneHHH pH ac|) par m e h h o r o PHCJia, hxo 
cooxBexcxByex Majioii rjiydHHe pe3KocxH. 

YnpaBJieHHe xeM, k KaKHM o 6 x>eKxaM hjih cjiohm H 3 o 6 pajKeHHH cpeHbi 6 ypex 
npHMeHHXbCH c|)HJIbXpaU,HH, IipOMSBOpHXCH npH IIOMOUIH xpex pa 3 JIHHHbIX 
MexaHH 3 MOB nporpaMMbi MAX: Geometry Buffer (Bycjrep reoMexpHH), 

Material Effects Channel (KaHaji 3 c|)(|)eKxoB MOHxajKa) h Z- Buffer (Z- 6 yf|)ep). 

KoppeKxnpoBKa HpeHXHcjrHKapHOHHoro HOMepa, 3anoMHHaeMoro b 6y(Jrepe 
reoMexpHH, npoH3BopHxca nyxeM BbipejieHHH o6x>eKxa h Bbi30Ba OKHa 
pnajiora Object Properties (CBoncxBa o6x>eKxa). B sxom okhc pnaxora 
HMeexcH cuexuHK G-Buffer (G-6y(jrep), 3HaueHHe Koxoporo mohcho 
KoppeKxnpoBaxb c xeM, hxo 6 bi ycxaHOBHXb xpeSyeMbiH HOMep o6x>eKxa b G- 
6y(|)epe pjip Hcnojib30BaHHH b Mopyjie Video Post (BnpeoMOHxajK). Plocjie 
axoro bbi MOJKexe 3acxaBHXb (jmjibxp Mopyjra VP padoxaxb xojibko c 
o6x>eKxoM, HMeroipHM onpepejieHHbiii HOMep b G-Syijrepe. 

napaMexp Material Effects Channel (KaHax scjxjreKxoB MOHxaiKa) 3apaexca b 
OKHe PepaKxopa MaxepnajiOB nocjie ipejiuKa Ha KHonKe c aHajioruHHbiM 
Ha3BaHHeM y HHJKHero Kpan nojm o6pa3poB MaxepnajiOB. HoMepa KaHanoB 
3(|)(j)eKxoB MOHxajKa pencxByiox 



aHajiornHHO HOMepaM oStdCktob b G-Sycjiepe, ho hx ^eiicTBHe 
orpaHHHHBaeTCH o 1 1 p e^e ji e h h bi m h m a r r e p h aj i a m h , a He o6T>eKTaMH b pejiOM. 
TaKHM o6pa30M, ecjin HMeeTCH oOxieKT, KOTopoMy Ha3HaneH MaTepnaji rana 
Multi/Sub-Object (MHoroKOMnoHeHTHbm), to npn JKejiaHHH mojkho 

3aCTaBHTB c|)MJIbTp BO3,0,eHCTBOBaTb TOJIbKO Ha OIipe^ejieHHblH KOMnOHeHT 
TaKoro MaTepnajia. HHopqa napaMeTp Material Effects Channel (KaHan 
stJnJieKTOB MOHTajKa) Ha3biBaiOT TaKJKe Material ID ( 11 ne h t m cji h k a r r o p 
MaTepnajia), hto He cjiepyeT nyTaTb c m ,ti e h t m c j> n k ot o p o m 

MHoroKOMnoHeHTHoro MaTepnajia. Hhcjio KaHajiOB ac|)(|)eKTOB MOHTajKa b 
OKHe Pe^aKTopa MaTepnajiOB orpaHHneHO hhcjiom 16, hto Be^,eT k 
aBTOMaranecKOMy orpaHHHeHHio KOJinnecTBa scjujieKTOB, KOTopbie mojkho 
npHMeHHTB k MarepnajiaM b MO^yjie VP. 

nOCJie^HHH Me'rop BbipejieHMH oSTjCKTOB, K KOTOpbIM BblbopOHHO fty^yx 
npHMeHHTbca 3c[)c[)eKTbi b MO^yjie VP, — 3to mcto /1 Z-dycjiepa. IlapaMeTp Z- 
Buffer (Z-6ycJ)ep) — 3 to npocTO paccTOHHHe, Ha KOTopoe odbeiCT yqajieH ot 
BH pTyajiBHOH c'beMOHHoii KaMepbi. TaKne CBe^eHHH nepe^aiOTCH Mo^yjno VP 
nporpaMMon MAX a bto m axn necKH , TaK hto ot Bac He TpeSyeTCH HHHero 
hhoto, KpoMe HacTpoiiKH napaMeTpa Z-Buffer (Z-fSyc|iep) (j)HJib'rpa 
H3o6pasKeHHH, ecjiH (|)HJibxp no^epjKHBaeT pafioxy c TaKHM napaMeTpoM. 

IIohth Bee napaMeTpbi Mojjyjm Video Post (BmieoMOHTasK) MoryT 
6biTb noaBepi'HyTbi aHM\iau,MH b OKHe Track View (PipocMOTp 
TpeKOB). Mxo6bI BbinOJIHHTb TaKyK) aHHMapHK), CJieayeT OTKpbITb 
okho flHaaora Track View (PipocMOTp TpeKOB) h HacTpoHTb 
napaMeTpbi aHHMapnH nocae floSaBJiffiiHH cjimibipoB VP b onepep,b 
Co6bITHH BH^eOMOHTajKa. 


Cjie/iyiomee ynpaacHeHne noKaxceT BaM, KaK BOcnojib30BaTbCH r|) n j 1 bT p o \S tar fi e 1 d 
(3Be3/i,Hoe none) b OKHe fluajiora Video Post (BH/ieoMOHTasK) /yin HMHTapnH cjiOHa 
cpeHbi, H3o6pa/KaiOLu,eH cfomaH hohbio. BoflHHbie 6pbi3rH 6 bijih BpeMeHHO y,o;ajieHbi 
b pejinx coKpain,eHHH BpeMeHH BH3yajiH3an,HH. 

ITPHMEHEHHE K CIJEHE <bHJIbTPA STARFIELD (3BE3flHOE nOJIE) 

1 . 3arpy3HTe ([jaini mf 1 7-0 1 .max c conpoBO>Kp,aiomero KHHry KOMnaKT- 
fl,HCKa(pHC. 17.9). 

2. Bbidepnxe KOMaH^y MeHio Rendering >• Video Post (BH3yajiH3an,HH > 
BufleoMOHTajK), htoSm Bbi3BaTb okho ^.Hajiora Video Post 
(Bn/i.eoMOHTajK) . 

3. Ill,ejiKHHTe Ha KHomce Add Scene Event (/fodaaHTb codbiTHe-cpeHy). 

4. BbidepHTe b pacKpbmaiomeMCH ciihckc CTpoKy Camera (KaMepa) b 
KanecTBe npoeKu,HH cpeHbi, no^nejKameH BH3yajiH3aii,HH, h m,ejiKHHTe 
Ha KHOnKe OK. B03M05KH0, Bbl 3aXOTHTe npOKOHTpOJIHpOBaTb 
napaMeTpbi BH3yajiH3an,HH, ipejiKHyB Ha KHonKe Render Options 
(IlapaMeTpbi BH3yajiH3aii,HH). llo yMOjmaHHio ohh ycTaHOBJieHbi TaK, 
hto6bi odecnemiTb nojiyneHne H3odpa>KeHHH HaHBbicmero KanecTBa. 

5. Ill,ejiKHHTe Ha KHonKe OK, hto6bi BepHyTbCH b okho nnajiora VP. 

6. Bbrnejinxe CTpoKy Camera (KaMepa) b onepe^H coSbithh OKHa VP. 

7. IlfeJiKHHTe Ha KHonKeAdd Image Filter Event(/fo6aBHTb codbn ne <[)HJibi pau,HH 
H306pa3KeHHH). 




Phc. 17 . 9 . Cu,eHa c <J)OHTaHOM nepe/i, npHMetreHHeM (JmjibTpa Starfield (3Be3flHoe none} 


8. BbifiepMTe b pacKpbiBaiom,eMCH ciiHCKe (Jmjibxp Starfield (Sees^Hoe nojie). 

9. III,ejiKHHTe HaKHonKe Setup (HacxponKa). IIohbhtch okho ^ua/iora 

Starfield (3Be3,a,Hoe nojie). 

10. y CTaHOBHTe napaMeTp Dimmest Star (CaMbie cjiadbie SBea^bi) paBHbiM 
40. Bbe^Hre b chcthuk Count (KojnmecxBo) BejiuHHHy 20 000, a 
nepeKJnouaTejib Composition (Komho3hh,hh) y CTaHOBHTe b nojiojKeHne 
Background (Ooh). 

1 1 . LU,ejiKHHTe Ha KHonKe OK, htoSbi BepHyTbcn b okho ,a,Hajiora Add Image 
Filter Event (/fodaBJieHHe coSbithh (JmjibxpapHH H3o6pa5KeHHH). Ein,e pa3 
m,ejiKHHTe Ha KHonKe OK ,a,jra B03BpaTa b okho /piaxora Video Post 
(BH^eOMOHTaJK) . 

12. LU,ejiKHHTe Ha KHonKe Execute Sequence (BbinojiHHTb ueiionKy). 

13. YcTaHOBHTe n ep e kji ra h area b Time Output (HHxepBan Bbrno^a) b 
nojiojKeHne Single (OxpejibHbiu Kapp) h saqairre pa3Mep BbixopHoro 
Kqa,pa paBHbiM 640x480. Ilpocjiepuxe 3a xeM, nxodbi 6biji ycxaHOBJieH 
(JjjiajKOK Virtual Frame Buffer (BnpxyajibHbiH 6ycJ)ep KappoB), h 
iqejiKHHxe Ha KHonKe Render (BH3yajiH3HpoBaxb). BH3yajiH3H-poBaHHoe 
H3o6pajKeHne npe^cxaBJieHO Ha pnc. 17.10. CpaBHHxe ero c H3o6pajKe- 
HHeMHapHC. 17.9. 



Oaftjibi cneH, HcnojibayeMbie b ynpaacHeHHHX btoh rjiaBM, xpedyior 
,a,jiH h m ay aji m aau,M h 3HaHHie.ibHoro BpeMeHH. L ho6bi ycKopuTt* 
npopecc, MaaceTe otkjhohhtb pejKHM TpaccnpoBKM jiyneH 
npHMeHHTejiBHO k MaiepnaiaM Copper (KpacHan Heflb) h Water 
(Bofla), a 'raK/Ke otkjim’thtb Term npn HacTpoince napaMeTpoB 
BH3yajiH3an;Hii . 

Ca/iOBbie cKaneHKH n yjmuHbie (jjoHapn ,zi,jih cpeHbi c (j)omano\i 6bijih 
npe^ocTaBJieHBi KOMiiaHHen Nsight Studios (www.serve.com/nsight) 
H3 pa3pa6oTaHHon eio KOJUieKipiH MOflejien. 



Phc. 17.10. CueHa c <J>OHTaHOM nocne npHMeHeraa cfujibipa Starfield (3Be3/i,Hoe 
none) k c))ohv cpeHBi. Ofiparnre BHHMaHtie Ha to. KaK stot lutphx 
cnocoficTByer peajiH3My BH3yajibHoro b 1 1 e h am e h m h , npoH3BO/jHMoro 
cpeHon 

KaK bm Morjra BH/je'i b H3 nocjie^Hero ynpajKHeHHH, co3,a,aHHe npocxeitmeH 
onepe/tH OKHa /piajiora Video Post (Bn^eoMOHxaiK) — ,a,ejio HecnoiKHoe. K 
cojKajieHHK) , MHorae cjimibxpbi MO^yjm VP He odeciieHHBaiox bo3mojkhocth 
npe^BapHTejibHoro npocMOTpa pe3yjibTaTOB, TaK hto nacxo e^HHCTBeHHbiM 
cnocoSoM yBM^eTb pe3yjibTaT hbjihcxch BH3yajiH3au;HH cpeHbi. Kcxaxn, 
dojibLuan nacxb (J)HJibxpoB ceMeiicxBa Lens Effects (BcJxjteKXbi jihh3) 
odecnenHBaeT npe/tBaptixeJibHbiH npocMOxp pe3yjibxaxa b co6cxbch hom 
OKHe npocMOxpa. 

Onjibxpbi — 3xo MOipHoe cpe,a,cxBO /jodaBJieHUH k cpeHaM MAX xex 
onxHnecKHx 3(|)(J)eKxoB, Koxopbie hhbim cnocoSoM npocxo Hejib3H Sbijio 6bi 
peajiH30Baxb. Em,e 





O^Ha B03M05KH0CTB C03^aHHH 3C|lc|)eKTOB COCTOHT B TOM, HTOdbl od'be/IMHHTb 
pa HJIH HeCKOJIbKO H306pa/K6HHH B OflHy HTOrOByK) K0Mn03HLi;HI0. 

Ecjih y Bac ecTb nporpaMMaPhotoshop hjih Premiere, to bbi Moatere 
Hcnojib30BaTB mhoi hc h 3 32-pa3pH,o,Hbix /i,onojiHHTejibHbix Mouyjieii 
3 thx nporpaMM b KanecTBe cJjhjibtpob odpadoTKH H3o6pa>KeHHM Ha 
3Tane BHfleoMOHTaaca, hto nejiaeT i ipaKxn hcgkm h e o r p a h m a e h n b i\i 
HHCJIO 3CjxJ)eKTOB, KOTOpbie MOJKHO 003^3 B3TB npH B M 3y 3i I M 3 3 H M M 
TpexMepHbix cpeH. 


PaSoTa C Co6bITHHMH C03^aHHfl 
K0MII03HIJHH 

®HJIbTpbI-K0Mn03HT0pbI OTJIHHaiOTCfl OT fjlHJIbTpOB oSpaSOTKH 
H3o6paJKeHHH, nOCKOJIBKy K0MIT03HT0pbI HCnOJIb3yiOTCH /J.JIH oS'befl.HHeHHH 
HeCKOJIbKHX H3o6paH£eHHH B eflHHOe H3o6paH£eHHe. OSbihho 3TO 
/jocTMraeTCH 3a cneT Hcnojib30BaHHH a j i b (j) a - Ka h aj i o b o^hoto hjih 
HeCKOJIbKHX H3o6pa5KeHHH, o 6 'beyi,HHHeMbIX B rpacj)HHeCKyK) K0Mn03HII,HI0. 
Ajib(fia-\ccm.aji (alpha channel) — 3to ,a,onojiHHTejibHbie 8 6 ht /jaHHbix o 
KajKpM nHKcejie H3o6pajKeHHH (b pe3yjibTaTe Hero odrpee hhcjio 6ht 
yiaHHbix b KajKpM nHKcejie CTaHOBHTCH paBHbiM 32), Ko^npyiomHe 256 
ypoBHeir npo3paHHOcra H3odpajKeHHH. H3o6pajKeHHH, HMeromne ajib(|)a- 
KaHajibi, oSbihho reHepnpyiOTCH tbkhmh nporpaMMaMH, KaK MAX. ^aHHbie o 
npo3paHHOCTH M3o6pa>KeHHH b KaacyiOH ero TOHKe MoryT 3aTeM 6bitb 
Hcnojib30BaHbi pan ofi'beyiHHeHMH H3odpaJKeHHH MeTopM HajiojKeHHH 
Ofl,Horo H3 hhx noBepx /ipyroro. Tareon ran od'be^MHeHMH nopopT b Tex 
cjiynanx, Koipa TpedyeTca HanoiKHTb BH3yajiH3npyeMyio amiMapnio Ha 
HenO^BHJKHBIH (j)OH HJIH Ha HOCJie/IOBaTejIbHOCTb HenO^BHJKHblX 
H3o6pajKeHHH, oSecneHHB npn stom njiaBHbiii nepexo# Meapy 
H3o6paH£eHHHMH. 

AHanoraHHoro pe3yjibTaTa mojkho ^.oShtbch, Hcnojib3yH cpe/ieraa 
ynpaBJieHHH OKHa ^nanora Environment (BHeniHHH epe^a) h npnMeHHa 
pacTpoBoe H3o6paiKeHHe b KanecTBe c|)OHa cneHbi. O^naKO bbi 3aMeraTe, hto 
Hcnojib30BaHHe cjiHJibTpoB-KOMno 3 HTopoB OKHa /piajiora Video Post 
(Bn^eoMOHTajK) odecneHHBaeT nojiyHeHHe dojiee tohhkix pe3yjibTaTOB, Koipa 
peHb M/ieT 06 06 'benHHeHHH H3o6paJKeHHH C IipOSpaHHbIMH HJIH MejIKHMH H 
TOHKHMH odneKTaMH. 

Cjienyiouiee ynpajKHeHne noKa 3 biBaeT, KaK mojkho npnMeHHTb MO/iyjib VP 
fljia od'bennHeHHH cueHbi c ([lOHraHOM h c|)OTorpacJiHH 3aKaTa cojiHpa. fljia 
Jiynmero cootbctctbhh cJxrrorpacJiHH 3aKaTa cijeHa c c|)OHi aHOM dbuia cjierKa 
MOflHfJlHLiHpOBaHa. 

OEbEflHHEHHE H30EPAJKEHHH CIJEHbl C 4>OTOrPA4>HEH SAKATA 

1 . 3arpy3HTe cJiaHJi mfl 7-02. max c co i ipoBOJKfla io mero KHHry ko m i ra kt - ji h c Ka . 3tot 
cjiariji conepjKHT cpeHy c cjiOHTaHo.vi, hcckojibko jiopadoTannyio b pejiax cootbct- 
ctbhh 3aKaTy cojmpa. 



2. BbifiepHxe KOMaH/iy mchio Rendering > Video Post (BH3yajiH3an,iiH >• 
BHfleOMOHTajK) . 

3. IIJ,ejiKHHTe Ha KHomte Add Image Input Event (flodaBHTt codbiTHe 

BCTaBKH H3o6pa JKeHHH). 

4. III,ejiKHHTe Ha KHOiiKe Files (Oaujibi) h BbidepHTe (Jianji sunset92.tga, 

TaKHte Haxo phlu,hhch Ha c o np ob ojK/jaio me m KHHry KOMnaKT-gHCKe . 

5. IlI,ejiKHHTe Ha KHomte OK, htoSbi BepHyTBCH b okho VP. 

6. III,ejiKHHTe Ha KHomce Add Scene Event (ZJoSaBHTb codbrrae-citeHy). 
flodaBbTe b onepeab npoeKpHio Camera (KaMepa) BH3yajiH3HpyeMoii 
cpeHbi. 

7. Bbiaejime o6a co6bithh: Camera (KaMepa) h sunset92.tga. 3 to mojkho 
caejiaTb, m,ejiKaH Ha cooTBeTGTByiomHX CTpomtax cimcKa onepe^H npn 
ypepacHBaeMOH KJia bhuic Ctrl. 

8. IIJ,ejiKHHTe Ha KHomce Add Image Layer Event (H,o6aBHTb cofibi i ne KOMno3Hij,HH 

H306pa5KeHHH). 

9. Bbi6epHTe b pacKpbmaiomeMCH ciihckc BapnaHT Alpha Compositor 

(AjIb(()a-K0MII03HT0p) H HtejIKHHTe Ha KHOnKe OK. 

10. IIl,ejiKHHTe Ha KHomce Execute Sequence (BbinojiHHTb penomcy) h 
BH3yajiH3HpyHTe nepBbiii Ka#p c pa3pemeHHeM 640x480. Ha pnc. 17.11 
noKa3aHO nojiyneHHoe b pe3yjibTaTe BH3yajiH3an,HH H3o6paaceHHe. 



Phc. 17.11. Cuena c (|>oirraiioM, ofn,(y(MiieiiiiaH c (J)OTorpa(J)HeH 3aKaTa cojniua 




KaK H (|)HJIbTpbI oSpaSOTKH M3f)6pa>KeHHM, (JiH JI b'rp bl - KO M 1 103 MTOp bl npOCTbl 
B HaCTpOHKe H HCn0JIb30BaHHH. TojIbKO He 3a6bIBaHTe npH HeoOxO/IMMOCTM 
o6'be,fl,HHHTb cyipecTByiomHe H3o6pajKeHHH c ^pyrHMH yOe^MTbCH b tom, hto 
ohh HMeiOT ajib(J)a-KaHaji. 

Ecjih y Bac ecTb nporpaMMaAdobe Premiere 4.0 hjih Windows, to bh 
MO'/K ere HcnojiB30BaTB b MOflyjie VP MHorae H3 peajiH30BaHHBix b Heir 
3(J)cJ)eKT0B nepexo^OB ot oh ho to Kanpa k npyroMy, a TaKJKe cJinjib i poB 
odpadOTKH H306pa3KeHHH. 9 t 0 n03B0JIHeT n0JIB30BaTBCH BCeii raMMOH 
MOipHBix cpe^cTB upHJio'/KeHMH Premiere, He npuderaa k 
H enoepep,CTBeHHOH pafiore c hhm. MeacKanpoBBie nepexoflBi h 
cJ)hjibtpbi Premiere iio3bojiht yKpacHTB aHM.vianmo mhoskcctbom 
rpacJ)HHeCKHX 3(j)(f)eKTOB. 


Hcnojib 30 BaHHe onTHHe c khx 

3 (|)(J)eKTOB 

O/JHMM H3 HOBHieCTB npOrpaMMbl MAX 3.0, IipH^,aK)LU,HX HOBblH ypOBeHb 
B03M0JKH0CTeii MO^yjiK) Video Post (BHneoMOHTasK), hejihctch naKeT cpeflCTB 
HMHTaiJHH OIITHHeCKHX 3C|x|)eKTOB. PIpHBblKHyB I’JIH^eTb Ha MHp Hepe3 
ofrbeKTMB (|)OToannapaTa hjih BHfleoKaMepbi, bbi, BeponTHO, npHBbiKJin 
Ha6jIK)fl,aTb Ha CHHMKaX MHOnie OIITHMeCKHe 3C|x)ieKTbI, B03HHKaiOIH,He 
TOJibKO Gjiaronapn HajiHHHio peajibHbix jihh3 b o6x>eKTHBe KaMepbi. 
HanpnMep, Korna Jiynn npKoro HCTOHHHKa CBeTa nona^aiOT npaMO b o6x>eK- 

THB, Ha CHHMKe B03HHKai0T 0JIHKH JIHH3. 3tH SjIHKH BCeTO JIHIHb 

pe3yjibTaT pacceHBaHHH CBeTa Ha noBepxHOCTHx jihh3 o6T>eKTHBa. B 
peajIbHOH JKH3HH 6e3 HaCTOHLU,HX JIHH3 He SyfleT H 0JIHKOB, HO MbI TaK 
npHBbIKJIH HX BH^eTb, HTO 0e3 HHX H3O0pa5KeHHH MHOTHX CpeH KaJKyTCH He 
BnojiHe peajibHbiMH. 

flpyrne oiiTHoecKMe scJxJieKTbi, TaKHe KaK ZFocus ( Z - cjio Ky c h p o b k a) , 
Heo6xo^,HMbi, HTodbi 3acTaBHTb cpeHy BbirjiHAeTb 6ojiee peajiHCTHHHO 3a 
cneT pa3MbiBaHHH H3o0paiKeHHH o0T>eKTOB, pacnojiaraiomHxcH Ha 
pa3JIHHHbIX y^,ajieHHHX OT KaMepbi, HJIH /pin (JlOKyCHpOBaHHH BHHMaHHH Ha 
onpe/iejieHHOH nacTH ciieiibi. MAX 3.0 HMeeT neibipe (JmjibTpa, 
iipe/iHasHaHeHHbix /pm peajiH3aii,HH nei bipex onTHHecKHX acJxJieKTOB: Lens 
Effects Flare (JlHH30Bbie acjKjieKTbi: Sjihkh), Lens Effects Glow (JlHH30Bbie 
acjxjieKTbi: 

CHHHHe), Lens Effects Highlight (JlHH30Bbie acjxjieKTbi: 3epKajibHbie Sjihkh) h 
ZFocus (Z-cJioKycHpoBKa). Hhjkc 0ynyT paccMOTpeHbi acJicJieKTbi Sjihkob h 
chhhhh, ocTajibHbie BaM npe/iJiaraeTCH H3ynHTb caMOCTOHTejibHO. 


BJIHKH JIHH3 

BjIHKH JIHH 3 oO'beKTHBa — THIIHHHblH OIITHHeCKHH 3 (jxj)eKT, HaSjUO^aeMblH 
BO MHOTHX KHHO(J)HJIbMaX HJIH peKJiaMHbIX pOJIHKaX. 3 TOT 3 (J)(J)eKT 
B 03 HHKaeT, Koiyia jivhm HCTOHHHKa apKoro CBeTa nona^aiOT npuMO b 
od'beKTHB nofl jno 6 biM yniOM h Bbi 3 biBaiOT noHBJieHHe OTpaiKeHHH Ha jiHH 3 ax 
06 'beKTHBa. B pe 3 yjibTaTe b Kanpe nouBJiHeTCn 



npKoe iihtho, conpoBOJK^,aeMoe nHTHaMH MeHbHiHx pa3MepoB, 
nepeceFcaiOLUHMM Kanp. Maine Bcero Sjihkh jihh 3 B03HHKai0T b Tex cjiynanx, 
Koiyia b ttanp nona^aeT cojiHpe hjih hhoh npKHH mctohhmk CBeTa. 

OnjibTp Lens Effects Flare (JInH30Bbie 3(j)(J)eKTbi: 6jihkh) odecnenHBaeT 
nOJIHblH KOHTpOJIb Han BCeMH COCTaBHbIMH HaCTHMFI 0JIHKOB JIHH3. 
OaKTHnecKH ([FHJibTp Lens Effects Flare (JlHH30Bbie scJxJteKTbi: Sjihkh) 
COCTOHT H3 CeMH pa3JIHHHbIX cjlHJIbTpOB, BOCIipOH3BO,aHLHMX CJie/IVIOlHHe 
scjxjteKTbi Sjihkob: Glow (CnHHHe), Ring (Kojibpo), Auto Secondaries 
(BTopMHHbie Ojihfch a b t o m ax h h e c: k h ) , Manual Secondaries (BxopHHHbie 
Sjihkh BpynHyio) , Star (3Be3na), Streak (riojiocKa) h Inferno (AncKHe 
acjxjteKTbi). 

rtepBoe, hto cnenyeT c/iejiaxb npn HacTpoince 6jihkob jihh3, — 3to BbinennTb 
HCTOHHHK CBeTa, FipHBO/J,HlHHH K B03HHKH0BeHHH) 6jIHKOB. B o6nj,eM CJIVHae 
pojib TaKoro HCTOHHHKa MOJKeT nrpaTb jiio6oh npKO ocBem,eHHbiH odneKT 
cneHbi MAX. UfejiHOK Ha KHonKe Node Sources (y3JiOBbie hctohhhkh) BeneT 
k noaBJieHHK) OKHa nnanora Select Flare Objects (BbineneHne hctohhhkob 
SjIHKOb), B KOTOpOM MOHCHO BblSpaTb HCTOHHHK SjIHKOB nO HMCH3M 
oSTjCKTOB. 

Bbl/iejIHB y3JIOBOH HCTOHHHK, aKTHBH3HpyHTe KHOnKH Preview (PlpOCMOTp) H 
VP Queue (Onepe/tb VP). B none npocMOTpa OKHa p,nsuiora 6ya,eT 
BH3yajiH3HpoBaHa ynpomeHHaH BepcHH H3o6patKeHHH cpeHbi c 
npHMeHeHHbiM acjtcjteKTOM 6 hhkob hhh 3. HMeirre b BHny: H3o6paHteHHH cpeH, 
KOTopbie TpedyiOT /yin BH3yajiH3an,HH /iJimejibHoro BpeMeHH, MoryT 
noHBHTbca b none npocMOTpa numb nepe3 HecKonbKO MHHyT nocne ngennKa 
Ha KHomce Preview (IlpocMOTp). B SonbHiHHCTBe cnynaeB H3o6patKeHHe b 
none n p c/ib ap h Ten b h o ro npocMOTpa npn H3MeHeHHH Tex hjih hhmx 
napaMeTpoB o6HOBnHeTCH a b to . vi a r rn h e c k h . 

none npenBapHxejibHOi o npocMOTpa acjxjieKTa Ojimkob jihh3 b okhc 
nnajiora Lens Effects Flare (JInH30Bbie aclxjieKTBi: 6jihkh) hbjihctch 
OTJIHBHBIM BCnOMOraTejIBHBIM Cpe/I,CTBOM, HO flJIH neMOHCTpai/HH 
3<j)cj)eKTa MOflyjib pacneTa Sjihkob KasKnbiH pa3 BBinojiHHeT 
BH3yajiH3au,Hio Been cueiiBi. 3to mojkct iipuBO/inTB k HeonpaBflaHHO 
6ojibniHM 3aTpaTaM BpeMeHH. Mto6bi hcckojibko oOnemHTB pemeHHe 
3toh npo6jieMBi, CKpoHTe Bee o6beKTBi cpeHM 3a HCKJnoneHHeM Tex, 
K KOTOpbIM COOnpaeTeCB npHMMHTB SCjxjieKT 6jihkob. 


CnpaBa ot ocHOBHoro nonH npocMOTpa HaxonHTCH ;io i ioji h htc ji b fi bi e nonn npocMOTpa 
OTnejibHbix cocTaBHbix aacreM scjxjjeKTa Snmta. Kaacnoe none npocMOTpa HMeeT cboh 
cjuia'/KOK. pa3pemaion],HH hjih 3anpemaiomHH npocMOTp Toro hjih HHoro acjxjieKTa. 
flocne ycTaHOBKH (JuiancKa ot Bac Tpe6yeTCH TonbKO HacTpoHTB napaMeTpbi eooxBer 
CTByiomero KOMnoHema acJxjieKTa 6nHKa jihh3. 

Bo-nepBbix, HeoSxoflHMO aa/iaxb pa3Mep(Size) 6nHK0B, KOTopBiii yKa3BiBaeTCH b npe 
ueHxax ot pa3MepoB Bcero H3o6pasKeHHH. OSbihho BejiHHHHa napaiYiexpiSize (Pa3- 
Mep). paBHaa 20 hjih 30, OKa3BiBaeTCH nocTaTOHHOH, hto6bi oSecneHHTB BnojiHe 
iio/ixoAHLUHM 3(jxj)eKx Ojimkob. K HHCJiy npyrnx napaMeTpoB paa/ienaLens Flare 
Properties (CBOHCTBa Gjihkob jihh3) othochtch Angle (Yron), Hue (LfbexoBOM toh), 
Intensity (HHTeHCHBHOCTb) h S queeze (C/Kaxrie). napaMeTp Squeeze (C/Fcaxue) bbi3bi- 
BaeT aHaMopcjiOTHoe CHtaixie H3o6paHceHHH Sjihkob b cjiyaaiix, ecjiu npn BH3yanH3a- 



i/hh Hcnojit3yiOTCH HeofibiHHO dojibixine 3HaneHHH nponopipiH 
H3o6pa?KeHHH. HanpnMep, BH3yajiH3an,HH H3o6paiKeHHH /pin perncTpai/HH 
Ha naeHKy oSbihho Tpe6yeT nponoprpiH 2,35 k 1, h 6 jihkh jihh3 //ojijkhbi 
Sbitb c/KaTbi c yaeTOM aToro. 

riocjie HacTpoiiKH o 6 ih,hx napaMeTpoB mojkho o6paTHTBca ko BKJia/pce Prefs 
(ripe^iiOHTeHMH) b npaBoii uacra OKHa /pianora, hto 6 bi yKa3aTB, Kame 
cocTaBHBie Hacra 3c|x[)eKTa SjiHKa jihh3 cne/iyeT BH3yajiH3HpoBaTB. OnajKKH 
rpynnBi Off Scene (BHe cpeHBi) yKa3biBaiOT, //ojijkhbi jih nacTH 3(|x|)eKxa 
0JIHKOB npOHBJIHTBCH B CJiyHaHX, KOr/I,a HCTOHHHK SjIHKOB He BHfleH, TO eCTb 
Haxo^HTca 3a iipeaejiaMH OKHa npoeKUHH cueHbi. B peajibHOH jkh3hh 
3 ([h[) eKx Sjihkob jihh3 npoHBJiHeTCH h b tom ciiynae, ecjm hctohhhk CBeTa He 
nona/jaeT b Ka/ip. 3a cneT ycTaHOBKH cjniaacKOB rpynnBi Squeeze (CjKaTHe) 
jnoSbie cocTaBHBie nacTH 3(|x|)eKxa SjiHKa MoryT 6 bitb cjKaTBi b cootbct- 
ctbhh co 3HaneHHeM cooTBeTCTByiom,ero napaMeTpa H3 pa3/i,ejia Lens Flare 
Properties (CBoiicTBa 6 jihkob jihh3). KpoMe Toro, k jhoSbim cocTaBHBiM 
nacTHM 3(|x|)eKTa SjiHKa mojkct 6 bitb /i,o6aBJieH ([ipaKTajibiibiH inyM, ecjiu 
dypyx ycTaHOBJieHbi cooTBeTCTByKHipie (JuiajKKH rpynnBi Inferno (A/icune 
3c|x|)ein bi). HaKOHen,, c homo m bio rpynnBi chcthhkob Occlusion (FTperpa/ia) 
MOJKHO yCTaHOBHTB CTeneHH nepeKpBITHH COCTaBJIHIOmHX 3(jxj)eKTa SjIHKa B 
Tex cjiynaax, Korpa hctohhhk 6;inKa 0Ka3BiBaeTca noaa/in offbeKxa cueHbi, 
HT06BI KOppeKTHBIM 06pa30M CKpBITB SjIHK. 

riocjie 3Toro ocTaeTCH tojibko HacTpoHTB cocTaBJiaioiii,He 3cJx|ieKTa SjiHKa 
jihh 3 , TaKHe KaK Glow (CHAHHe) hjih Star (SBeapa), opneHrapyHCB Ha 
BH3yajiBHoe nopoSHe acjxjieKTa peajiBHBiM aHanoraM. HcnojiB3yiiTe MeHBmne 
nojiH npocMOTpa pjm KoppeKTHpoBKH BHeniHero BHfla KajKpoii 
cocTaBJiaiomeii, a 6ojiBinoe none npocMOTpa — /pm HaSjiiopeHHH 3a 
pe3yjiBTaTOM b uejiOM. 

CHHioii^He opeojibi 

Ohjibtp Lens Effects Glow (JlHH30Bbie acJxJieKTBi: chhhhc) h 3 naxeTa 
JIHH30BBIX 3C[x|)eKTOB LUHpOKO HCnOJIB3yeTCH BO MHOrHX CHTyai/HHX. 3tOT 
(JlHJIBTp n03B0JmeT HMHTHpOBaTB CHHHH 6 BOKpyr JIH) 6 oi O 06 'BeKTa Ha OCHOBe 
paHHBix o ero HOMepe b G- 6 yc[iepe, HpeHTH(|)HKaTope KaHana aiJxjieKTOB 
MOHTajKa Maxepnajia offbeKxa, rjiySHHe nojiojKeHHH b Z- 6 y(J)epe, yrjie 
opneHTai/HH HopMann k noBepxHOCTH oSajeKTa h t. p. LlporpaMMHBiH 
MO/iyjIb HMHTai/HM 3(Jx|>eKTa CHHHHH npHMepHO COOTBeTCTByeT no CBOHM 
B03M0JKH0CTHM COCTaBHOH HaCTH Glow (CHHHMe) 3(jxjieKTa JIHH30BBIX 
SjIHKOB, HO MOJKeT npHMCHHTBCH He3aBHCHMO OT 3TOrO 3(jxjieKTa. 

Caepyioiiiee ynpajKHeHHe noKa3BiBaeT, KaK ncnojiB30BaTB chhhh 6 b cue He c 
(JiOHTaHOM, Ha/i, KOTopoii bbi yjKe pa6oTajm b 3toh rjiaBe. B paHHOM cjiynae 
3(JxjieKTBI CHHHHH 6ypyX pa3MeiI],aTBCH BOKpyr HCTOHHHKOB OCBeil/eHHH, 
HMeKHi/HxcH b cocTaBe cpeiibi, nocKOJiBKy no bombm BOKpyr JiaMn 
//eiiCTBHTejiBHO BH/jeH chhioii/hh opeoji. 

flOBABJIEHHE 34><BEKTA CHHHHH K CIJEHE C «l>OHTAHOM 

1. 3arpy3HTe (JiaHJi mf 17-03. max c conpoBOJK/iaiomero KHHry KOMnaKT-pncKa. 

2. CKpoiiTe ot npocMOTpa Bee ofibeinbi cn,eHBi, 3a n c kj i io h e h n e m (jioiiapeM. 

3. OTKpoiiTe okho pnajiora Video Post (BHpeoMOHTajK). Bbi yBHpHTe b onepepn 
codbiTHe Camera (KaMepa) c podaBJieHHBiM k HeMy cfjMUbTpo.vi Startield 
(3be3/j,Hoe none). 



4. LU,ejiKHHTe Ha KHomce Add Image Filter Event (/JoSaBHXb codbrrae 
(J)HJIbTpaH,HH H306paH£eHHH). 

5. Bbidepnxe cjmjibxp Lens Effects Glow (JlnH30Bbie 3())(|)eKXbi: CHHHue) h 
ipejiKHHTe Ha KHonKe OK. 

6. /fea>K^bi m,ejiKHHTe Ha CTpone Lens Effects Glow (JlHH30Bbie scjxjjeKXbi: 
CHHHne) b onepe^H coSbithh, a 3aTeM ipejiKHHxe Ha KHonKe Setup 
(HacTpoiiKa). /fodaBJinxb codbrrae Lens Effects Glow (JlHH30Bbie 
3c|)c[)eK'rbi: chhhhc) ,a,o HacxpoiiKH sxoro 3([x[)eKxa cjie/jyex ^jih Toro, hto6bi 
b none npocMOTpa H3o6pasKajiacb Hyamaa cpeHa. 

7. AKTHBH3HpyHTe KHonKH Preview (llpocMOTp) h VP Queue (Onepe^b VP). 
floxpeSyexcH HecKOJibKO ceKyH^,, hxoSbi b none npocMOTpa hohbhjiocb 
H3o6pa5KeHne cpeHbi. 

8. YcTaHOBHTe nepeKJHonaxejib Source (Hcxohhhk) b nojiojKeHne Material ID 
(Pffl,eHTHc[)HKaTop Maxepnajia) h y CTaHOBHTe b cnexHHKe cnpaBa ox 
1 1 ep e k ji K) h axejiH aejiu army 2. Bbi MraoBeHHO yBH^nxe odHOBHBme ecH 
H3o6pajKeHHe b none npocMOxpa. 

9. riepeMp,Hxe Ha Bioia/pcy Preferences (IIpe/i,noHxeHHH) h BBe^nxe b chcxhhk 
S ize (Pa3Mep) SHaaeHMe 5. HxoroBoe H3o6pasKeHHe noKa3aHO Ha puc. 

17.12. 



Phc. 17.12. none npocMOTpa atjxjDeKTa chhhhh nocjie npHMeHeHHfl aToro a(J)(})eKTa k CBeTy <J)OHa- 
peii. OGpaTHTe BHHMaHHe, HacKOJibKO peajiHCTHHHee CTana BbirjbmeTb cpeHa 






10. UJ,ejiKHHTe Ha KHomce OK, uxodbi BepHyxbca b okho ^naiiora Video Post 
(BH^eOMOHTaJK) . 

1 1 . CKpoiiTe ot npocMOTpa odbeKXbi rpymibi Light Post (OoHaps) h 
c^ejiaiiTe bh^hmbim odneKx Tower LightOI (CBexjmpiHCH ctojiSO 1). 

12. OTMeHHTe BBi^ejieHHe Bcex coSbixhh b onepe^H h mejiKHHxe Ha khoiikc 
Add Image Filter Event (flodaBHXb cod brine cjmjibxpauHH H3o6pa5KeHH h). 
/],o6aBbxe eipe o^ho codbixne b BH^e (jmjibxpa chhhhh, mejiKHHxe Ha 
KHonKe OK h bhobb BepHHxecb k OKHy HacxpoincH ^.aHHoro acjxjieKxa. 

13. AKXHBH3npyHxe KHonKH Preview (ripocMOxp) h VP Queue (Onepe^b VP). 

14. YcxaHOBHxe i iepe kji rc> xaxeji b Source (Hcxohhhk) b nojioaceHHe Object ID 
( H e h i' h fji h Kax o p od'beKxa) h ycxaHOBHxe b cuexuHKe cnpaBa ox 
nepeKjnouaxejiH BejiHHMHy 3. 

15. Ha BKua^Ke Preferences (npe/pioHxeHHH) BBepoxe b cuexuHK Size 
(Pa3Mep) 3HaueHHe 30. Ha puc. 17.13 noKa3aHO, KaK BbiruH^ux ceiruac 
H3o6pajKeHHe cpeHbi b none npocivioxpa. 



Phc. 17 . 13 . nojie npocMOTpa 3(j)(j)eKTa Lens Effects Glow (JInH30Bbie 9(J)(j)eKTbi: CHHHHe), 
npuMeHeHHoro k CBeTHmeMycH CTOJiSy b pempe (jioHTaHa 





16. IIJejiKHHTe Ha KHonKe OK, hto 6 bi BepHyxbCH b okho ^Hajiora Video Post 
(Bnpeo MOHTajK) . 

17 . C^eJiaHTe bh^hmbimh Bee odbeKTbi h iqejiKHHTe Ha KHonKe Execute 
Sequence (BbinojiHHTb penoHKy), hto 6 bi yBH/i,eTb o ko h h aTen b h bi m 
pe3yjibTaT BH3yajiH3aipiH . 

18. CoxpaHHTe (jiaiiji nop HMeHeM mfl 7 - 03 b.max. 

Kan bm Moran BH^ieTb b xope BbinojiHeHHH aToro ynpa>KHeHHH, 
nojib30BaTbca 3(|)(|)eKTO.vi CHHHHfl coBceM He cjio/KHO. llocjie Toro KaK 
napaMeTpbi G-Buffer (G-6yc|)ep) h Material Effects Channel (KaHar 
scJxJieKTOB MOHTajKa) 6ypyT onpepejieHbi, bbi MOJKeTe npnMeHHTb acJxJjeKT 
CHHHHfl H HCn0JIb30BaTb B03M05KH0CTB npepBapHTejIBHOTO npOCMOTpa 3TOrO 

3 (j)(J)eKTa, hto 6 bi b npopecce BHeceHHH H 3 MeHeHHH b 3 HaneHHH napaMeTpoB 

CHflHHH BHqeTb TO MHO TOT pe 3 yjIbTaT, KOTOpbIM IIOJiyHHTCH B HTOTe. 


3aKJiK)HeHHe 


nporpaMMHbiH MO^yjib Video Post (BnpeoMOHTajK) — sto naneT peajiH3an,HH 
cneu,HajibHbix scJxjieKTOB, no3BOJiHioiii,Hx BbinojiHHTb HeKOTopbie 6a30Bbie 
onepaqHH HejinHCHHoro MOHTaaca Kaqpo b h c|)HJibTpau,MM H3o6pajKeHHH, 
npn 3 tom Bee onepau,HH noppaiOTCH ynpaBJieHHio. B stoh rnaBe ocHOBHoe 
BHHMaHne 6 bijio ypeneHO TOMy, KaK Hcnojib30BaTb nporpaMMHbiH Mopyjib 
Video Post (BnqeoMOHTaFK) b cocTaBe nporpaMMbi 3D Studio MAX. B 
nacTHOCTH, bbi H3yuHjm ciie/iyiomne Bonpocbi: 

» KaK oSpadaTbiBaTb roTOBbie BH3yajiH3HpoBaHHbie H3o6pa5KeHHH cpeH; 
n KaK od'beqHHHTb p,Ba H3o6pa5KeHHH b opHy komho3hh,hk); 

• KaK qodaBHTb k H 3o6pajKeHHio cueHbi om uHecKHe acjxjieKTbi. 

HTaK, bbi noponuiH k KOHiiy CBoero nyTemecTBHH b MHp ochobhbix 
B03M05KH0CTeH nporpaMMbi 3D Studio MAX 3.0. noMHHTe: to, hto bbi 
y3Hajin, — 3to tojibko Hanaro. OneHb h oneHb MHoroe ocTanocb 3a KappoM. 
Bepb pa 6 oTaa c TaKHM HHCTpyMeHTOM, KaK MAX 3.0, HHKorpa Hejib 3 H 
CKa3aTb: «Tenepb h 3Haio 06 stoh nporpaMMe Bce». 



